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What’s under the famous 


HARPER SKIN 


No guesswork with Harper quality 

—Harper castings are examined 

JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
_ LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE. LONDON S.W.1_ Tel.: TATE GALLERY 0286 
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For another Outstanding Performance at LE MANS 


JAGUAR CARS were Ist in 1951 and 1953 
2nd in 1954 always using Mintex Brake Liners 


(Subject to Official confirmation) 


WHAT A WONDERFUL RECORD 


MINTEX 


MINTEX Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited and are available from 
our stockists and at leading garages throughout the country. 
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PLANO-TYPE 


TYPE SFS 


for higher output 
and greater economy 


TYPE LFS 1-spindle 


Heller Type LFK with 
three traversing 
milling heads, 


The simultaneous milling of several faces on one workpiece—often in different 
planes and at different angles—is the answer to the demand for increased output 
of many complex parts. It obviates re-clamping and re-aligning and in many 
cases reduces the number of machines required for production. 

Heller Plano-type Milling Machines are designed on the unit-assembly system and 
can be literally ‘built around the component’. The major units are the milling 
heads, tables, feed mechanism, uprights and frames. The selection of units 
depends entirely on the work required; for example, light milling heads and a 
large table can be used for bulky workpieces with only small faces to be milled, 
or alternatively, heavy milling heads can be employed with a small table for heavy = 
milling on small components. The power employed is therefore related to the ay 
workpiece and not to machine table size, and milling heads of different sizes : 
can be fitted to the same machine. The economic advantages of this system of 
construction are therefore extended into actual operating, saving power and 
floor space. 

Some of the most commonly used arrangements are shown opposite. There is a 
catalogue available which gives full details. Write for a copy now. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, COVENTRY. Telephone: Coventry 40351 


353F62 
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Seals 


Authority 


Magna Carta. 

On June isth 1215—in face of a vast assembly amongst 
which be bad hardly a single friend—King John scaled the 
famous Magna Carta at Runnymede, close to Windsor. A 
long document of 63 clauses, some are but trifling concessions 
to individuals whilst others are of primary importance in the 
constitutional bistory of England. Four copies of Magna 
Carta sealed with the great seal of King John are in exist- 
ence today, Two are in the British Museum, the others 
belong to the cathedrals of Lincoln and Salisbury. 


The 
Seals 


ROTARY SHAFT. SEALS 


In leather and synthetic 
rubber for all requirements; 
from 1/4" up to 36° shaft; in 
built-up type or bonded. 


“ROMET” 
FACE TYPE SEALS 
For all water pump and 
similar applications. 


“0” RINGS 


Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together 
with the correct compound- 
ing of material, are essential. 


RECIPROCATING SEALS 
(“C” & “U” RINGS) 

For all types of hydraulic 

and pneumatic applications. 


CUSTOMERS” 
SPECIFICATION SEALS 


All types of seals are 

made to customers’ own 

requirements, Our technical 

representatives will be 

pleased to call and discuss 
your problem. 


SUPER OIL SEALS LTD., Factory Centre, Birmingham, 30 
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PROFILES - KEYWAYS 
SLOTS AND SPLINES 


Wh 


forward keyways, slots and splines only. 


The profile machine shown above incorporates hydraulic feeler controls for both vertical and 
longitudinal travel of the table. Cam (1) controls vertical movement in accordance with the profile 
of the work, and cam (2) controls the speed of the table. This control of table speed is an important 
advantage ; feed of the work table need not be governed by the most unfavourable section of the 
profile, and uniform feed can be maintained in keeping with the profile of the work. This results 
in faster output and improved finish. Feed of the cutter spindle to and from the work and traverse 


of the work table are accomplished by hydraulic power. 


CAPACITIES 

Width of grooves 
milled upto 25mm, 

TYPE ENF o/n. Stroke of table (length 
For milling key- milled) .. up to 150 mm. 
ways, slots, Depth ofcut.. upto 50 mm. 

splines, etc. Table space available 
for work .. 200900 mm. 


WICKMAN of COVENTRY 


WICKMAN LIMITED * FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY * COVENTRY Telephone: Coventry 40351 


MILLING MACHINE 


This fully hydraulic horizontal milling machine produces keyways, slots, splines, etc., and incorporates 
a special arrangement for rapid profiling lengthways. A simpler type is available for milling straight- 
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TYPE EKF O. 


For milling key- 
ways, slots, 
splines and for 
profiling lengeh- 
ways. 
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The Finger 
on the Button 


And the eve on the job—the brain too. The machine 
under the control of a button, the man free to use all his 
skill. Working without worry, without distraction, a 
man can work faster, less tiringly. 

The machine is a lathe, set up for boring. Accurate 
work, careful work, but the push button can make it 
fast work. The hand on the button is symbolic. By 
freeing skill from unnecessary distractions, electric 
control speeds up production, raises productivity—and 
lowers costs and improves accuracy. Push button 
control is ONLY ONE OF THE AIDS TO HIGHER 
PRODUCTIVITY THAT ELECTRICITY CAN 
BRING YOU. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


IN EVERY INDUSTRY OR TRADE, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry — 
produced by the Electrical Development Association. 

E.D.A. are publishing a series of books on 
“Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- post 
free), and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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On the 
LISTER 
This Lister radiator-cooled diesel engine 
unit is yet another example of the 

famous engines equipped with the Rockford 


clutch and power take-off; it develops 
54 B.H.P. at 1,800 r.p.m, 


Among valuable features of the clutch, which is free 
from thrust in both the @ngaged and disengaged 
positions, is the exclusive adjusting device. Fine 
adjustment can be made, and automatically held, 
without the use of special tools and without releasing 
or engaging separate locking devices, which formerly 
limited adjustments to definite increments. The 
adjusting ring is easily accessible and is identified 

by its red colour. 


British made in a range of sizes by 
Borg & Beck Company Limited, 
Leamington Spa, England. 


POWER TAKE-OFFS & CLUTCHES § 


(Fully patented) 


MITED, LEAMINGTOTl 
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MORE THAN 25 YEARS SPECIALIZATION 


SPA, ENGLAND REGISTERED TRAD MA 
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The Transient Stage: 
3. Entering and Leaving a Bend 


During steady cornering conditions only a part of the outward 
force resisted by the front wheels is caused by the front end mass 
of the vehicle, trying to fly outward on the bend. The rest is due 
to the combined effects of drag distribution, under the dissimilar 
weights carried by inner and outer wheels, the self-righting or 
straightening torque of the wheels which exists while they are 
drifting, and camber thrust, due to the wheels leaning outward. 
All of these depend upon the tyre tread elements having settled 
down into a steady pattern of behaviour, and we have already 
seen, in discussing the results of Kenneth Stonex’s paper, that a 
little time (or more correctly distance) is required to arrive at 
the steady tread pattern, and hence the steady values of these 
effects. During the transient stage, in entering or leaving a bend, 
their values will therefore tend to lag behind what would be 
expected in steady conditions. 

While a car is entering a bend a higher load is required at the 
front wheels than is called for to produce the centripetal acceler- 
ations of the front end mass, because a rotational acceleration 
must also be given to the vehicle. This tends to compensate for 
the lagging tyre tread effects and the car behaviour is roughly 
comparable to its normal steady cornering behaviour. 

When a car is leaving a bend a different state of affairs exists. 
Front wheel steering angle has to be let off so that centrifugal 
force can provide the necessary torque to destroy the rotational 
velocity of the vehicle round its centre of gravity. Drift angle of 
the front tyres is either eliminated, or in cases where steering 
angle is let off very rapidly, may even be reversed in direction. 
There is a corresponding increase in the inward force which 
must be supplied by the rear tyres, and hence in the rear drift 
angle. For normal and relatively unhurried cornering, where 
the rear tyre has a considerable untapped margin of cornering 
force, this does not matter, and car behaviour can be normal 
and easily controlled. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


OF STEERING 


Even when cornering near the limit with an under-steering 
car there is still a margin of cornering force on the rear tyres, 
and the behaviour may still be reasonable. When cornering near 
the limit with a neutral or over-steering car the rear wheels may 
be pushed over the edge into skidding, with any attempt to get 
out of the corner quickly, and control of the car will cease to be 
as definite as could be desired. 

In the ordinary way, in leaving a bend, a good deal of margin 
for variability exists and the driver, by taking his time over the 
manceuvre, retains control even in adverse circumstances such 
as those listed above. This is often not the case, however, when 
transferring from the first to the second part of an S-bend, 
where timing must be precise if the vehicle is to be correctly 
placed for the second part, and where the change may have to 
be rapid because of the road layout. The over-steering car may 
momentarily skid, which is usually surprising and can be dis- 
concerting. 

It is worth noting here that the under-steering car in such 
conditions has a large front wheel drift and fairly large changes 
of front wheel steering angle are required to cause appreciable 
changes in sideways force. The exact front wheel angle is there- 
fore not critical and control is relatively simple. An over- 
steering car in such circumstances is much more sensitive to 
front wheel steering angle. 

We see that leaving a corner is a more difficult and more 
hazardous operation than entering it. 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 
LEAMINGTON SPA, ENGLAND 
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HENRY BERRY & CO. LTD. 
1883—1954 


We remind you that we are one of the oldest Hydraulic 


Manufacturing Companies in Britain and we make all the 


most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Qur standard lines of produets include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES. 


We manufacture for your special requirements 


DIE SPOTTING PRESSES 


to required specifications 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


71 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10°’ 


DDD D> DOD PPD 
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Meadowfelt is just cui out for your job! 


give you just what you want — the right 


Name your needs in felt and we'll 


weight, the right texture, the right grade. Quick delivery (either in the piece 
or cut and punched to your requirements) is part of the Meadowfelt service. 


Meadowfelt prices are right, too. Send for samples and full details. We'll 


be glad to help with advice on any problem concerning felt. 


THE LONG MEADOWFELT COMPANY, KIDDERMINSTER—THE FELT DIVISION OF CARPET TRADES 
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CRI-DAN TYPE ‘B’ THREADING MACHINE 


accurate and highly finished threads produced . . . 


USNs a single-point tungsten-carbide tool, external or internal, single or multi-start, right- or 
left-hand, parallel or taper, special or standard forms can be cut in most materials. 


Maximum thread diameter 4” (external), 6” (internal); 3’ 0” admitted between centres. 


Typical production obtained is shown at:— 


A. Focusing mount, aluminium. Spiral groove 
100” wide x °050” deep, 4” lead, 2” long on 
1,” diameter. Cutting time 11 seconds. 


B. Diesel Stud, 70 tons tensile steel. §” x 11 t.p.i. 
Whit. 1}” long. Cutting time 17 seconds. 


C. Adapter, mild steel. 1%” » 3” long (internal) 
1g” <4" long (external), 14 tp.i. Whit. 
Cutting time 8 seconds (two threads cut 
simultaneously). 

D. Hose coupling, phosphor bronze. 2}” 
long, 8 t.p.i. Whit. and 34”  *280” deep 1” 
long, 2 t.p.i. Knuckle. Cutting time 25 and 40 
seconds Whit. and Knuckle respectively. 


PROMPT DELIVERY 


SOLE AGENTS—UNITED KINGDOM AND EIRE :— 


ALFRED HERBERT LTD * COVENTRY 


FACTORED DIVISION, RED LANE WORKS 
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RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115/07/34D 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN © AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN DAIMLER 
FORD + FRAZER-NASH 
HILLMAN » HUMBER 
JAGUAR JENSEN 
JOWETT LAGONDA 
LANCHESTER 
LEA-FRANCIS M.G. 
MORGAN + MORRIS 
RILEY ROVER « SINGER 
STANDARD 
SUNBEAM-TALBOT 
TRIUMPH + VAUXHALL 


WOLSELEY 


ReEcC G THE RENOLD & COVENTRY CHAIN CO. LTD - MANCHESTER 
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STOP LAMP 


RUBBER 
GROMMET 


ILLUMINATION 
WINDOW 


RUBBER 
TAIL LAMPS) = winDOW BEAD 


SECURING SCREW 


MOULDED 
RUBY LENS 


TYPE VP 56 


RIGHT : Single small lamp, 
faint red glow. 
A danger to all. 


The C.A.V. Tail and Stop Lamp, which can al 
be used singly or in pairs, provides excellent . 
visibility, ample illumination of the number 

plate and a brilliant, unmistakable indication 

of brake application. Twin tai! light bulbs are 

wired in parallel to give a more even distri- 

bution of light over the large moulded ruby 

lens and to guard against failure. The moulded 

lampholder can be wired without removing it 

from the lamp body. Thick rubber gaskets 

render the whole assembly weatherproof and 

free from rattles, even under the most arduous 


BELOW : Twin C.A.V. lamps, 
extra large diameters, 
unmistakable visibility. 


Be on the safe . conditions. Complies fully with S.A.E. 
side and fit twin specifications. 
rear lamps NOW 


Fuel Injection and Electrical | 


® 174/659 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Small Tool Industry 


ALDRIDGE TOOL & ENGINEERING CO LTD 
BIRMINGHAM TOOL & GAUGE CO. LTD - BROOK TOOL 
MANUFACTURING CO. LTD - 8.S.A. TOOLS LTD 
COVENTRY GAUGE & TOOL CO. LTD - ENGLISH STEEL 
CORPORATION LTD - FIRTH BROWN TOOLS LTD - ALFRED 
HERBERT LTD - SHEFFIELD TWIST DRILL & STEEL CO LTD 


Salts and Salt Bath Furnaces for the hardening 
of high speed steels with freedom from 


decarburisation and distortion, 


* Accurate control of temperature DEMONSTRATION CENTRES 


® Simplicity of operation ® Low cost are maintained in Birmingham, London and 

Glasgow, where customers’ problems are 

High output © Clean, scale-free finish investigated and advice is given free of charge. 

© Uniform results Treatment of work is undertaken at normal 
commercial rates. 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


C.C.166 
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CYLINDERS 
with 


: Quietly, and unobtrusively for the 
past years, CLAYTON DEWAN- 


DRE have been manufacturing 
_ DIRECT ACTING BRAKE CYLIN. 
-DERS. This aid to braking is com- 

pact and sturdy, giving maximum 


_ performance, needs little main- 
tenance, and has no mechanical 


DEWANDRE 
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ALDA Rods 


make better welds 


Much of the advantage gained by the use of high quality 
welding equipment can be thrown away—unless you also use 
top-grade rods and fluxes. ALDA rods and fluxes are the finest 
you can get. They include only those materials prepared to 
the formule of B.O.C metallurgists—those proved by re- 
peated tests to fulfil their specific purpose. All consignments 
are analysed before issue. As a result, you can bank on ALDA 
rods and fluxes for better welds, made more quickly, and 
with the minimum consumption of essential materials. Use 


ALDA rods and fluxes—and get efficiency and econopagfitog 


iron electric motor case and end plate made as 
- Bronze Welded with Alda rods and fluxes. 


, the casting is shown pre 
— as good as new. 


or welding, and at right, 
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Fracturéd 
good as nie 
| 
A fractured cylinder head repair with Alda rods 
and flu A 
the 


BRONZE W 


and Fluxes 
at lower cost 


We will gladly send you a copy of our comipr¢hersive Welding 
Guide and ALDA Data Shee des a list of 54 
different rods and 21 differ, ith full details of their 
applications and chg 


s, as well as six different 


methods of re residue, according to the types of 


metal invg 


This cast-iron binder attachment is b ng nired by welding a lug on 
to the arm. The Blowpipe is thé B.QM high pressure type CH, the ; 
rod an Alda Cast Iron Super Séfito d the flux Alda cast iron. a 


THE BRITISH 
OXYGEN 


Gas welding is widely used for repair and reconditioning in the automobile 
industry — for aluminium and sheet steel bodies as well as aluminium and 
cast iron engine parts. Here, a shattered wing is being made good, using 
an Alda Mild Steel Copper coated welding rod. LONDON AND BRANCHES 
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YBAK Clear Sheet is used — 
Jor sidesereens and backligh 


You can see w | 
sidescreens are 
VYBAK Clear 


The excellent clarity of VYBAK — 
Sheet —- enhanced by its highly pol: 
brings an added sparkle to motoring 

and hood backlights fitted with 
have a long life, resisting discolour: — 
cracking and crazing. 

For folding automobile hoods, acon) 
grade of VYBAK Clear Sheet is s 
will fold or roli with the hood. A. 
window is therefore possible, and mo 


may then be made of the interior | | Rigid and 


Supplied in several thicknesses, bot 

be easily fabricated. Samples and | P 

gladly sent to manufacturers, or — Flexible Sheet 

the public, Used in the Sunbeam- Alpine, Nash 
Metropolitan and M.G. 


BAKELITE LIMITED + GARDENS LONDON S.W.1 
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A Nattion-wide chain of 

depots to serve you 

BELFAST 25103 

BIRMINGHAM Midland 4659 

BLACKBURN 6581 

BRISTOL 27274 

CARDIFF 27026 

CARLISLE 

CHESTER 21280 

COVENTRY 64914 

EDINBURGH 1 Central 4234 

EXETER 3813 

GLASGOW C2 Central 4595 

HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 1251 and 5202 

MANCHESTER 3. Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 
27142 and 27942 

NOTTINGHAM 43646 

SHEFFIELD 1 25529 

SOUTHAMPTON 71276 

STOKE-ON-TRENT 44021 

WIMBLEDON 4248/9 

Republic of Ireland 

DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD. 
MANCHESTER 9 


LONDON: 76 Victoria Street, S.W.1 
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It’s more a question 
of NEED—than preference ! 


It’s straightforward enough. Some braking jobs demand a woven 
liner, others a molded one. (Note:—WE CAN SUPPLY 
BOTH). It all depends on the type of vehicle, its braking 
equipment, and the conditions under which it is operated. 
Naturally, it takes a deal of experience to know—and not just 
guess—which type (and which precise quality of that type) is 
required. That is where our technicians come into the picture. 
It is their job to know—and to advise—exactly the right liner Be 


for every single braking job. 


to be sure 


DB 2: 
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Iilustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2°, Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14% Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


672 The original universally known “Blue Line Die Steel”. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steels are supplied in the (K AYSE LLIS ONn() & CO. LT D.) 


annealed condition, carefully controlled 
both with regard to temperature and 


roan CARLISLE STEEL WORKS + SHEFFIELO ESTABLISHED 1825 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 


Double bearing support to rocker shaft. 
End-location adjustable. 
Larger angular movement. 


Very compact box. 
For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 
on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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for greater eco: 


SPECIFICATION 


Maximum length between faces of workheads .,, 48"-60"-72” 


The “HAC” Automatic Grinding machine is 
a massive, well designed tool providing ease 
of operation, high rates of production and 
extremely accurate product finishing. Made 
in three sizes each having a 16” swing, with a 
capacity of 48”, 60° or 72”. Each machine has 

a fully automatic grinding cycle by elec- 
trical and hydraulic power. There is a 
5” rapid wheelhead approach with 
four automatic variable infeed rates. 
Wheelhead bearings, wheelhead 
slides, etc., are supplied with 
automatic lubrication, and 
there is a drip feed 
system to the 
driving chain. 


Minimum length between faces of workheads .., 30"-42"-54” 


Maximum diameter of new wheel ... 


H.P. of wheelhead motor 
R.P.M. of wheelhead motor 


H.P. of hydraulic motor 
R.P.M. of hydraulic motor _... 1,500 


H.P. of workhead motor 
R.P.M. of workhead motor one 
Starters tic type h 
separate control cabinet 


Table speed Infinitely variable from 


3’-180" per minute 
Plunge cut feed Infinitely variable 
Quick run back of 
5” 


wheelhead 


send for full details and 
NEWALL GROUP SALES 


PETERLOROUGH ENGLAND Phone | 


Scottish Agents: Drummond-Asquith Led., 175 West George Street, Glasgow, C.2. 
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said the Managing Director... 
A L L | AS K . ++ the Shipbuilder’s Friend— 


is a tall ship or a short ship or a thin or a fat ship—any sort of 


ship so long as she is off the slipways and has power aboard. 


Let me put a team of my Little Horses aboard such a ship — said the Managing 
Director — and before you can say Ben Bolt they’ll be drilling holes and screwing 
screws and fixing nuts so fast that she’ll be ready to sail before the crew has got 


aboard the train at Euston. Show a leg, me hearties, Desoutter’s aboard ! 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 (5 LINES). TELEGRAMS: DESPNUCO, HYDE, LONDON 
CRE 256 
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Desert Grit 


The fleet of Thornycroft ‘‘ Mighty Antars”’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
ina cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
-— specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Antars” 
rumbling across the desert. 


HARDY 
SPICER 


Feo. t 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, E.13, VICTORIA, AUSTRALIA 
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‘DISTRIBUTORS OF MATERIAL 
BULK FOR GT. BRITAIN 
A. NORDBERG LTD 
11, QUEEN VIETORIA STREET 


LONDON 
ECA 


HOREIGN & COLONIAL 
TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
nr. PRESTON 
LANCS 
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THE 
MILD STEEL FLAT-ROLLED 
PRODUCTS OF THE 


RISC 
GROUP 


which comprises 
RICHARD THOMAS 
& BALDWINS LTD 
and 
THE STEEL COMPANY 
OF WALES LTD 


PLATES 


‘ISI to 


UNCOATED OK GALVANIZED 


JOINT SALES ORGANIZATIONS 
RTSC HOME SALES LTD 


and 


RTSC EXPORTS LTD 
47 PARK STREET 
LONDON WI 


Telephone : 
Mayfair 8432 (Home Sales) 


Mayfair 6751 (1 xport Sales) 
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There are many places 
in which F.B.C. ‘specials’ 


are a great aid 


to the designer— 


they can save space 


and weight, carry 


greater loads in the 


same space, or run 


at unusually high 


speeds or stand up 


to unpleasantly high 


temperatures and in 


many ways benefit the 


design and performance. 


Our engineers will 


always collaborate in 


the design of 


‘special’ ball and 


roller bearings. 


FISCHER BEARINGS 
COMPANY LIMITED, 
WOLVERHAMPTON. 


Fischer Bearings Company Ltd., 
and Timken-Fischer Stockists Lrd., 
Birmingham, are both subsidiaries 
of British Timken Led. 


ALL-BRITISH 
BALL & ROLLER BEARINGS 
F.B.C. : : FISCHER 


i 


SPEED PRODUCTION ON VALVE 
ROCKERS AT VAUXHALL MOTORS 
LIMITED 


This 6-station machine for milling, drilling, countersinking and 
tapping valve rockers, is typical of hundreds of ARCHDALE 
specials supplied to the automobile industry. 

If your requirements cover really high production drilling, tapping, 
reaming, boring or milling ... or any combination of these 
operations . . . we shall be pleased to co-operate with you on the 
design and building of machines to suit your requirements. 


JAMES ARCHDALE & CO. LTD. 
BIRMINGHAM 


SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY 
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How are you fixed for CLUPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated .. . for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


Sole Makers : 


HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
— for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 


3° 


enamel, from to 14”. 


1364— a clip for kitchen cabinets 


— rustproof finish. bd 


Really interested in springs? 


This book 


Spring Design and 


Calculations — packed from cover 


to cover with spring data, is yours post 


free for 12/6. 
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Using die cast zinc alloy means faster production! This instrument container is 
made by the zinc alloy die casting process — the high-speed production method 
that more and more industries are adopting. Zinc alloy die casting has other 
outstanding advantages as well. They are : 

SCOPE FOR DESIGNER * EXTREME ACCURACY * GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH * LONG LIFE OF DIES * LITTLE NEED FOR MACHINING * LOW UNIT COST 


The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you 
write for our booklet ‘‘ Zinc Alloy Die Castings and Productivity.” 
ZINC IS NOW PLENTIFUL. THERE ARE NO RESTRICTIONS ON ITS USE. 


ZING ALLOY DIE CASTERS ASSOCIATION LINCOLN HOUSE TURL STREET OXFORD TEL 48088 
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REGD. TRADE MARK 


The interior of this bus, built for service in 
Kenya, reveals the workmanship and finish that 
distinguishes all bodies by the famous firm of 
Duple Motor Bodies Limited, of Hendon. The 
chequer-plate flooring, illustrated, is of James 
Booth ‘MGs’ aluminium alloy, and this alloy in 
sheet form is used for roof lining and exterior 
panels. 

Only one-third the weight of steel, ‘ MGs5’ saves 
fuel and tyre wear yet it can be relied upon to give 


JAMES BOOTH AND COMPANY LIMITED’ - 


32 


ARGYLE STREET WORKS - 


long service under the most arduous conditions 
because of its resistance to corrosion and road 
shocks. 

Our Development Department will gladly give 
information on the use of James Booth alloys in 
road transport, entirely without obligation. 
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TOOLS offer 


even longer life from carbide tools 


The Wimet range of Clamptip tools offers users the benefits 
of improved tool performance, infinitely longer carbide life, 
and a variety of tooling possibilities. 

These tools may be used in any combination one with another 
or incorporated with standard tools in a set-up. 


STRESS-FREE SOLID INSERTS 


Tool performance is improved since the solid 
carbide inserts are secured entirely by mechanical 
means and thus remain free from the stresses 
usually inherent in brazed tools. 


MULTIPLE CUTTING POINTS 


When cutting edges become dulled, the insert can 
be repositioned in its holder. Only when all edges 
have been so used is it necessary to remove for 
resharpening. 


SIMPLIFIED RESERVICING AND 
UNDISTURBED TOOL SETTINGS 


In multi-tool set-ups the use of Clamptip tools 
enables tool settings to remain undisturbed when 
carbide inserts require removal for reservicing. 
At the end of the long carbide life of the tool, the 
insert is replaced with another of standard size 
(alternatively, the remaining unused carbide may 
be brazed to a steel insert when the fullest possible 
service may then be obtained from the Wimet). 


Made in Three Types 


Wimet Clamptip Tools are 
made with round, square, or 
triangular inserts in a range of 
sizes of each type. Inserts are 
available in grades of Wimet recommended for 
roughing or finishing cuts on either cast iron and 
non-ferrous materials or steels, 


WICKMAN COVENTRY 


AVENUE 
66621 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON 
COVENTRY, ENGLAND, Telephone: Tile Hitl 
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Typical applications 


Turning, facing and pro 
ducing radu with round- 
insert Clamptip tools 


Plain turning and facing 
application of Clamptip 
tools with triangular 
inserts, 


A multi-tool application 
of Clamptip tools with 
square inserts 


Write to-day for your copy 
of the Wimet Clamptip Tools 
leaflet. It contains full details 
of all types, sizes, £ 
and grades of 
Wimet _ inserts 
available. 
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The Symbol Hz2 serves to identify this rather odd 
arrangement of glass vessels and tubing as the equip- 
ment used to estimate the hydrogen given off by a 
heated specimen of steel. 

To the steelmaker, hydrogen is a ‘‘gremlin’’ or 
trouble-maker. Absorbed during melting, it may be 
released on solidification causing ‘‘blown’’ ingots 
particularly with stainless or high-speed steels. Or it 
may be retained until the steel is manipulated as in 
forging when it may come out of solid solution and give 
rise to internal cracks. 

Unremitting routine checks on bath samples offer 
the only means of detecting high hydrogen contents in 
good time so that the melts may be either rejected or 
effectively treated. 


‘ 


WILLIAM JESSOP 


Founded 1774 
STEELMAKERS, 


& 


This is the fourth in a series 
of illustrations of highly spec- 
ialised equipment devised to 
control the production and 
testing of special 
steels by 
William Jes 
& Sons Led 
— (As and when 
the illustrations appear, copies 
will be supplied on request). 


SONS LTD 


SHEFFIELD 
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VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We'll gladly help you 
plan a new design or modify an existing one. 


AC SPARK PLUGS 


AC INSTRUMENTS 
AC OIL FILTER 


| Write to AC-DELCO Division of General Motors Limited 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 40491 
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DRUM TEMPERATURE attained during service 
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MOULDED BRAKE LININGS 


Tel: GROsvenor 6022 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.| 
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CAPASCO 


for sustained resistance to fade 


Another good reason why every CAPASCO Lining is Moulded 


This graph broadly illustrates the fundamental difference in performance between 
moulded and woven friction materials. It can be seen that a moulded lining offers a 
greater margin of safety in the higher temperature range. CAPASCO is most reli- 
able when reliability is needed most. In 
addition to fade resistance, CAPASCO has 


these other special features—Dimensional 


MOULDED 


Stability—High Mechanical and Impact 
Strength—Rapid ‘Wet’ Recovery — 


Uniform Wear to ‘Wafer’ Thickness — 


These micro-photographs of a Woven Lin- 
ing and of a CAPASCO Moulded Lining 


Non-Abrasive to Brake Drums— Ease of | show the very striking difference in tex- 
ture. Itis this homogeneous structure ofa | 
Cleaning when Woven Linings would Moulded Lining which is basically respons- | 


iblefortheexcellentoverallcharacteristics. | 
have to be discarded 


MOULDED BRAKE LININGS 


VV The Cape Asbestos Co. Ltd., | 14-116 Park Street, London, W.1. Tel: GROsvenor 6022 


TAS793 
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top quality 


Cloucester 


ae day thousands of blackheart malleable castings flow from the 
mechanised line of Gloucester Foundry—every one to the customer’s most exacting 
requirements, each with the easy machining qualities that mean lower production costs 
for the user. 

Gloucester Foundry has an unrivalled capacity for large outputs and speedy 
service. It has the only elevator-type electric furnace that allows blackheart castings 
to be annealed in 48 hours instead of the usual 9 days. Call in Gloucester about that 
next casting job and save yourself time and money. 


Gur the \ob to 

WCGESTER 

GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER ai 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) — GOOD CASTINGS 


Telephone Gloucester 23041 


Telegrams : ‘ Pulleys ' Gloucester 


AUTOMOBILE ENGINEER, fuly 1954 


ac ear 4 
\/ 
4 
\ 
Be 
y 
38 


... the first 

scientifically designed 
flexible mounting 

fitted to the 

I.F.S. of a Production Car 


To minimise the transmission of 

road noise to the body by the 

coil springs, Silentbloc Frustacon 

mountings have been incorporated 
Wu! = in the L.F.S, of the 1952 Rover ‘75’. 
"eG This notable step forward in the 
reduction of noise is another 

example of co-operation between 


car manufacturers and Silentbloc 
Ltd. 


ide range of 
esign altered 


DESIGNERS AND 
MANUFACTURERS OF 


SILENTBLOC 
VICTORIA GARDENS © 
LONDON, 
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BEARING FOR EVER) 


INDUSTRY’S NEED 


Ye Ae BALL JOURNALS 


He DOUBLE PURPOSE 
BEARINGS 


ROLLER JOURNALS 
THRUST BEARINGS 
We LINESHAFT BEARINGS 


HNEEDLE ROLLER 
BEARINGS 


PeAIRCRAFT BEARINGS 


DOUBLE ROW BALL JOURNALS 


The most common form of Double Row Ball Journals is the 
self aligning type in which the balls run on a spherically 
formed track in the outer ring. This bearing is of extreme 
value where misalignment is present. 


The rigid type of Double Row Ball Journal corresponds 
to two Single Row Ball Journals running side by side, but 
having one piece inner and outer rings. 
The journal capacity of this type 
closely approaches twice the load 
capacity of Single Row Ball Journals, 
having the same size bore and outside 
diameter. 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 


K/RM 112 
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CEJ raps 


Spiral Flute taps for blind 
hole tapping. Spiral Point } 

taps for through hole tap- C EJ 

ping. In each case only os 4 PLUG 

| AND RING GAUGES 
are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 
ensure complete satisfaction. 


CEJ Mikrokator 


‘ The CEJ Mikrokator is an entirely frictionless 
; — mechanical comparator. Amplification by a twisted 
CEJ ROUND DIES a al strip to the pointer without friction between solids 
or fluids. Special construction enables the pointer 
Adjustable or solid; obtainable in all to come quickly to rest. 
standards. Measuring ranges vary from ‘006” to ‘0001’, the 
graduations varying from ‘OOO1” to ‘000002”, 


A.1.D. AND A.P.1, 
APPROVED 


PRECISION TOOLS AND 
SOUTHFIELDS ROAD, DUNSTABLE, 


TEL: DUNSTABLE 422/3 


DHB/G 
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As far as the eye Can see... 


Rows upon rows of precision gear cutting machines 
engaged solely on the production of Crown 
Wheels, Pinions, and Differential Gears 
for your car or truck. No matter what 

size the vehicle may be, no matter 

whether the gear be “Hypoid”’, 

Spiral or Straight Bevel, this 

immense battery of machines 

guarantees a complete absence 

of “teething troubles’ and 

gives to the rear axle that 

dependability and sturdiness 

so essential for present day 


needs. 


Phone: 
ERD 1661-46 


Grams: 


Mosgear, 
Birmingham, 
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INTERNAL 
GRINDING 
MACHINES 


This range of machines is designed for fast and accurate auto- 

matic production on long runs. Two methods of automatic 

sizing are available; solid gauging for through holes, and Delta- 

meter for blind holes or short length bores. 

The pressure at which solid gauges are offered to the bore is variable, and the 
machine auto gauges to limits of 0.0003”. 

The Deltameter performs an actual check on bore size by the contact of a diamond- 
tipped pointer within the bore, automatically sizing to limits of 0.0002”. 

Cross slide feed is continuous, with automatic change-over from 

rough to finish grinding, and automatic truing of the grinding 

wheel. 

This is the UHM P.195 which is fitted with a Face Grinding Head, 
shown lowered so that the facing 
wheel is in the grinding position. 
Internal grinding capacity }#” to 8" 
diameter. There are other U.V.A. 
Internal Grinding Machines for 
grinding bores from }” to 18” dia. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, COVENTRY. _ Telephone : Coventry 40351. 


302761 
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Chubb & Son's Lock & Safe Co. Lid. = HUBB 
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reliable Springs by 


From the high precision spring required 
for a strongroom door to its simpler 


counterpart in a padlock, the right 
spring for the job is essential to ensure e 
perfect performance. When your - 
Service to Engineers since 1760 
springs are designed and made by Salter, - 
they are just right not the cheapest tb, il, 


obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


rns Ceo. Salter & Co. Ltd., West Bromwich 


AUTOMOBILE ENGINEER, fuly 1954 


F 
rings 
| = 
44 


GEARS 


at David Brown & Sons 


(Huddersfield) Ltd. 


Machine and traction gear components are gas 
carburised in these two Birlec pit furnaces at 
the Park Works, Huddersfield, of David Brown 
& Sons. Efficient operation, low operating costs 
and controllable case depths characterise this 
range of standard equipment—borne out by the 
increasing number of installations throughout 


the engineering industry. 


Associated with these gas carburisers are a pit 
tempering unit (VFC 2624) and an endothermic 
atmosphere generator; this generator supplies 
the ‘‘carrier’’ for the carburising gas... 
standard designs of furnace, however, are also 
available for the ‘drip-feed’ system, utilising an 


Other hardening problems are best 
solved by high frequency induction methods 
on which our specialist Induction Heating 
Division will gladly advise. 


inexpensive carbonaceous liquid. 


Catalogue No. 70 on Gas Carburising has recently been revised ; may we send you a copy? 


BIRLEC LIMITED 
ERDINGTON BIRMINGHAM 24 


Sales and service offices in LONDON, NEWCASTLE-ON-TYNE, SHEFFIELD and GLASGOW 


C 


sm B.21 58. 54a 


AUTOMOBILE ENGINEER, July 1954 


pee ; 
J 
, 


on the 
BEST CARS 


Photograph by courtesy of Mulliners Ltd., 
pioneers in this method of coachbuilding. 


MORE PARTS OF PERFECTION 


Sandwell Castings are renowned throughout the Motor 
Industry for their precision and high tensile strength, 
and are incorporated in the bodies of all the better 
makes of cars, Where only the best castings will 
do, call in Sandwell—our specialised knowledge and 
experience are at your serv ice at all stages from the 
blueprint to the finished product. 


Specialists in the production of the finest quality Sand Castings, Gravity 
Die Castings and Pressure Die Castings in all Light Alloys and Non-Ferrous 


Metals by the most modern methods, 


THE SANDWELL CASTING CO., 


BANK STREET FOUNDRY, WEST BROMWICH. 
Tel: STOnecross 2231 (4 lines). Grams: ‘*REPCAST"’ WEST BROMWICH, 
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DUNLOP 


SPECIAL PRODUCTS LTD 


have now moved to 


LONDON DEPOT 
premises at 
ATHLON ROAD 
MANOR FARM ROAD 
. ALPERTON, MIDDX. 


TEL : PERIVALE 6416-7 


* 


Providing a 24-hour delivery 
service to the 


LONDON AREA 
for bulk supplies of 


D.S.P. INDUSTRIAL ADHESIVES - *POLIMUL Emulsions 
LATEX Compounds - DUVINA Plastic Sheeting 


and the complete range of 


COMPOSITIONS 


*POLIMUL is the trade name for the range of DUNLOP 
Polyvinyl! Acetate Emulsions ——suppled to both the Paint 


and Textile Trades, 
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| = The Plain Bearing Specialists 


Dualloys Ltd © Boden Works * Chard * Somerset Telephone Chard 234] 


improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Led. 
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gear-boxes 


The top illustration shows the Fuller 
10-speed gear-box, comprising the famous 

five-speed box with a Fuller two-speed 

auxiliary box built on to it, thus providing 
a ten-speed box for heavy-duty operation on 
large trucks. This unit is to the usual Fuller 
standard of high-duty, with all forward gears 
helical, and all changes, including reverse, by dog- 


clutches. On both of these boxes the gears are shot-peened 


and crown-shaved, to avoid stress concentration. 
The lower illustration shows the Fuller 5-speed gear-box. Every gear is helical 
and engaged by dog-clutches and to reduce shaft deflection to a minimum the 


mainshaft is supported on three bearings, and the layshaft kept short, making 


one of the highest-duty gear-boxes ever produced. 


Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 
Brock House, Langham Street, London, W.1, England 

Telephone: Langham 2527 


3 
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Care, backed by experience, from the pattern to the delivered 
casting— with modern metallurgical and radiological control— that 
is the foundation for our reputation for producing castings true to 
pattern and specification. 

Manufacturers rely on us to supply exactly what they want, when 
they want it— could we do the same for you? Our technical de- 
partment is ready to advise at the earliest stages, right up to the 
finished product. Please ask for details. 


West Yorkshire Foundries Ltd. 


London Office : 
HANOVER HOUSE, HANOVER SQ.,W.1 
Telephone : MAYfair 8561 


SAYNER LANE, LEEDS 10 
Telephone : Leeds 29466 
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From the creative hands 
of the layout engineer and 
the plant designer in combina- 
tion with metallurgical and production control, 
comes a new and vastly improved product to meet the needs 
of modern industry—r.1, ALUMINIUM MILL FINISH SHEET AND COIL. ; 


Again, creative hands design, press and form this versatile material into complicated components 
previously produced in steel. For all forms of fabrication where sheet metal is used specify T.1. 
Aluminium Mill Finish Sheet or Coil which possesses exceptional deep drawing, pressing, spinning 
and other forming properties only comparable to the most ductile steel and superior to other forms 
of aluminium sheet. 


Our booklet entitled “T 1. Aluminium Alloys” giving particulars of our 
various materials, and a special brochure “ 7.1. Aluminium Mill Finish 
Sheet and Coil” will be supplied to principals on application. 

T.1. ALUMINIUM LIMITED 

Redfern Rd., Tyseley, Birmingham 11. Tel: Acocks Green 3333 
ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLABS, 

SHEET, STRIP, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, 

ALD. AND LLOYD’S SPECIFICATIONS Obtainable from our stockists, 
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what have these parts in common? 


cess are made to precision tolerances, and by conventional 


standards price is low. 


Only a few examples of 
range are illustrated. Large stocks of Bearings and Washers are held 
against immediate requirements. 


Send us your enquiries, we want to be 


of service to you... 


ELTON PARK WORKS, HADLEIGH RD., IPSWICH Phone: 55415-6 Grams: OILITE, IPSWICH 


Oéz. THE MANGANESE BRONZE & BRASS CO. LTD. 
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They are designed with a definite object 
a i 5 in view, to provide a finished part with self lubricating 
ae P properties ready for © assembly. In most cases 
ae no further attention will be necessary during the life of the equipment. 
Products made by the Powder Metallurgy Pro- 
52 


Widening the choice of 
resilient jointing materials 


Langite—which for more than a quarter of a century has been 
used so extensively wherever there is an oil joint to be kept 
tight—utilizes the natural resilience of cork, bonded together by 
an original process. 

A recent development, in response to a demand from several 
industries, is 


NEOLANGITE 


which, like Langite, embodies cork, but in this case bonded 
with Neoprene. 


NeoLangite is extensively used on transformers, it resists hot oil, has 
a considerable mechanical strength and recovery after compression. 


Chingford cork ‘jointing’ material 


For less critical applications, cost may be saved by the use of this 
material, made alongside Langite but to a less exacting specification. 


CORK MANUFACTURING CO. LTD., SOUTH CHINGFORD LONDON E.4 
Telephone: SiLverthorn 2666 (7 lines) Cables & Telegrams: Uselangite, Easphone, London 


Associated with Flexo Plywood Industries Ltd. Manufacturers of metal-faced Ply (Flexometal) or insulating 
board: and glass fibre and other low-pressure plastic components 
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... with the higher quality metal (and 


negligible. metal Joss) from Margan 


CRUCIBLE ‘furnaces, it will easily 


bear ‘the strain of everyday use. 


Agitators for washing\machines are 


but one of the multitudineus products 
which work well ‘becausé they 


are made well—and ‘made well 


because someone knew ‘the value 


of ‘* GRUCIBLE MELTING ,’. . the 


Morgan way’’. /Please /write for 


literature, 


hs With acknowledgements to 
High Duty Alloys Ltd. and the 
English Electric Co. Ltd, 


Morgan way 


CRUCIBLE MELTING ... the 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I1. BAT: 8822 
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£00. TRADE MARA 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring 
Large Face Angle brings Sealing Edge well! 
below spring. i 
Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformation 
by large included angle. 


This section stiffened to prevent deformation — 
under load. 


Shaft angle gives adequate clearance. 
Flexible Web. 


Gaco Skin affords better fluid tight fit in | 
Housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


GEORGE ANGUS & Coe 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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RE-INFORCED PLASTICS 


illustrations show a sectioned 
blank and the finished 


Wustrations by courtesy 
of Morris Motors Limited 


7 
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108 Spire Speed Nuts are in use 


throughout the new Armstrong-Siddeley Sapphire. 


These nuts make faster, easier assembly — 


and that means a saving of labour and materials. They 


do away with the need for expensive welding, riveting, 


clinching and the use of threaded inserts. And apart from 


functioning better, they save between 50°, and 75°/, on weight 
y 75 


of materials used. Altogether there are over 200 different types 


of Spire Speed Nuts. On the Sapphire, however, these are the 


main types and some of the functions of the parts that 


are used: —SNU Nuts for securing the bonnet hinge to the 


bulkhead; SNJ Nuts for securing the front wings to the 


front pillar; SCL Clips for securing the nameplate ; 


SFP Fixes for securing the radio grille to the dashboard; and 


SM/F Grips for securing the front seats to the floor. All 


these jobs, and many others besides, can be done og ENING 


faster, cheaper and better by Spire. 


Enquiries to: 


1) nu SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, S.W.1 

Head Office and Works: Treforest, Pontypridd, Glamorgan. 
Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GrRouP 


cHe 4 
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Which came first? It’s quite a query, since each connotes the 
existence of the other. And so it is with packaging: the pro- 
cesses from first to last are interdependent. Inner carton or 
outer case. Wax-wrapping or labelling. Markct presenta- 
tion or tropicalization. REMPLOY P.1.P. SERVICE includes them 
all, It is ready to lay a preliminary design before you or to 
hatch out a complete packaging plan worth clucking over! 

REMPLOY P.1.P. (Preservation, Identification, Packe sing) is 
the largest organisation of its kind in the United Kingdom. 


PRESERVATION 
IDENTIFICATION 
PACKAGING 


REMPLOY LIMITED (DEPT. AE5), 25 28 


the 


Supplementing these activities, it has its own cardboard 
box and case-making factories which can supply special 


containers to any requirements. 

The actual packaging factories are situated in 13 different 
industrial areas, so that /ocal service can be given throughout 
the country. 

REMPLOY P.1.P. has the experience and the skill, the men 
and the equipment, to solve any packaging problem from the 
design stage upwards. Your questions will be welcomed. 


all-in packaging 


BUCKINGHAM GATE, LONDON, S.W.1 
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IN USE 


LAYING THE PIPE LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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The successful casting of Manganese Steel calls for a 
technical knowledge and degree of practical application not 
commonly found in the foundry field. Yet 
manganése steel is only one of the wide range of alloy 
and carbon steels that are cast by Lloyds of Burton. 
Similarly, the making of Ductile Iron is a process 
demanding the strictest and most experienced 
metallurgical and melting control, but Lloyds cast 
Ductile Iron with the skill and sureness with 
which they cast a wide range of High Duty Irons. 
Complete quality control of every process gives 
Lloyds castings a uniform structure, which ensures 
easy machining, exceptional durability and 
optimum efficiency. Whatever your 
requirements in the Ferrous foundry field con- 
sult Lloyds of Burton before you order. 


4 


4 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT, TELEPHONE: BURTON 3867 


A Prim for industry Ltd, Advertisement 
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ARGON ARC 
EQUIPMENT 


for Inert Gas Welding 


This is the equipment you need for inert gas welding—the process without compare for 
quality and cleanliness of the weld. This Actare plant has been developed primarily for 
welding with tungsten electrodes in Argon gas with or without filler wire, but it can 
also be used for automatic welding processes, for welding with coated mild steel or 
non-ferrous electrodes, and for hard-facing with high alloyed metals. 

Inert gas welding requires no fluxing agent and guarantees high-speed deposition without E 
risk of contamination. 3 
Actarc plant for inert gas welding is available in two sizes:— : 
50-300 amps. plant for general 
production and repair work. 
100-600 amps. plant for heavy 
plate work. 

The welding current in both machines is 
Infinitely variable under load and the 
welding arc is stable under the most 
critical conditions without superimposed 
high frequency oscillations. The built-in 
high frequency ioniser 
_ strikes the arc and fades out auto- 
matically, 

The supply of inert gas is automatically 
_ controlled to save waste of gas. 

The transformer is rated for automatic 
welding at the top setting. 

Special plants recommended for the 
welding of nickel and copper alloys are 
available for inert gas welding with D.C. 


600 amp. Argon Arc welding plant with 
automatic controls. 


ARG MANUFACTURING CO. LID. 


Telephone Barrhead 2293/7 


ACTARC WORKS, GLASGOW, 
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FOR MULTIPLE 
OPERATION: 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
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approve 


=~ GIRLING 
BRAKES 


Front Brakes: Two leading shoes with internal 
wheel cylinders. Sliding shoes ensure max- 
imum lining life and efficiency. 


Rear Brakes : Twin web fabricated shoes of 
rugged construction. Expander and adjuster 
units in aluminium bronze housings sealed to 
ensure trouble free operation. Rigid torque 
plate for smooth operation and to resist 
application loads transmitted via rods from 
centrally mounted hydraulic cylinder. High 
co-efficient moulded linings of adequate area 
ensures maximum mileage between periods 
of adjustment. 


: THE BEST BRAKES IN THE WORLD 


fitted as teamed equipment to the 


LEYLAND COMET RANGE 


to keep them ’ 
Way 


AUTOMOBILE ENGINEER, July 1954 


} 
| 
6 
_ 
NE 
ONLY : 
use ON 
G cRIMS 
GIRLIN 
BRAKE 
& 
63 


You can consult us about suspension spring design, or you 


can ask us to make springs to your specifications. In 


either case you get the springs you want, when you 


want them, and Toledo Woodhead Springs are good 
springs. 


We are specialists in design and manufacture of 
Coil, Laminated or Torsion Bar Suspension 
Springs tor every type of automotive vehicle—also 


Tine Springs for cultivators and agricultural 


implements if you are interested. 


Not to mention 


“KANTLINK”’ Spring 


Washers—-millions and millions of them’ 


TWSS9 
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.--GOMPLETED IN DAYS! 


In the specially equipped Ferodo Test House there is installed a 
range of machines capable of testing brake lining materials at 
full scale. This apparatus can reproduce conditions far more 
severe than would actually be experienced by any vehicle, and the 
effects of years of hard wear and strain can be obtained in a 
matter of days! Automobile engineers and designers—as members 
of one of the most competitive and rapidly progressive industries 
—will fully appreciate the advantages of this time-beating method. 
Physical testing of materials is made complete through final and 
practical testing by the Ferodo Test Fleet of modern cars, 
specially maintained for use on the roads and the M.I.R.A. track. 
The technical resources of the Ferodo Test House and the 
services of its technical staff, are freely at your disposal. 


FERODO 


BRAKE LININGS & CLUTCH FACINGS 


ILIMITED: CHAPEL-EN-LE-FR 
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THE LARGE 
INERTIA TYPE 
TEST MACHINE 


(being mounted here 
with a disc type brake) 
tests heavy duty brake 
linings and clutch fac- 
ings. Its 100 
electric motor gives a 
constant speed range of 
500-1100 r.p.m.  Fly- 
wheel energy is adjust- 
able. This machine, 
whose maximum kinetic 
energy reaches 
5,000,000 ft. Ibs. at top 
speed, can reproduce 
most of the duties that 
any type of heavy 
vehicle brake lining will 


encounter. 
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WATER COOLERS 


will serve the whole needs of a factory and save 
95° of the water otherwise wasted. 

They are robust and compact, and can be installed 
in- or out-of-doors. They are extensively used for 
cooling the circulating water of Diesel, Gas and 
Petrol Engines, Refrigerating Condensers, Air Com- 
pressors, Liquid Controllers, Engine Test Houses, 
Process Works etc., etc. 


Illustration shows three of the Heenan Coolers installed 


at the Trostre Works of The Steel Company of Wales Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
WORCESTER ENGLAND 
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Pioneers in the uevelopment of scien- 
tifically processed tools for maximum 
efficiency in standard and special 
applications 


SOLE AGENTS GREAT BRITAIN: BURTON GRIFFITHS & CO. LTD. MONTGOMERY STREET. BIRMINGHAM I. VIC 2351 
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Ait treated tor Comfort 


AFTER A THREE POINT LANDING the discerning air 
traveller of today seeks a fourth point. He expects, quite reasonably, 
to continue his journey in a warm coach. The “ Air Comfort” 
required demands a Smiths Combustion" Heater which is scientifically 
designed to produce, with the utmost economy, a supply 
of fresh warmed air independent of the engine heat. 
Models supply up to an output of 50,000 B.T.U. per hour. 


The importance of this Heater is particularly felt in such 
vehicles as ambulances. 


(ENGLAND) LIMITED 


20AD, LONDON, N.W2 


230-46 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 


case hardening quality 


for 


gudgeon pins 


THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS 
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you have the engine over- 
hauled by Laystall and get 
Cromard cylinder liners fitted. 


Cromard are hard chrome 
plated steel liners and will 
definitely lengthen the life of 
your entire engine. They are 
available for all makes in- 
cluding Austin, Citroen, Ford, 
Hillman, Humber, M.6., Morris, 
Riley, Wolseley and for most 
Commercial Vehicles, Petrol 
or Deisel. 


LAYSTALL 


ENGINEERING 

COMPANY LTD. 

53 Great Suffolk Street, 
London, S.E.1. 


Telephone: WATerloo 6141 


mar 

US CRANKS Northern Branch: 63 ST. ANNE STREET, 
LIVERPOOL 3, Telephone: North 0178 
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Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip- 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 


CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas Green Pendleton 


Salford 6 


Telephone; Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production, The above apparatus is used for 
determining tensile strength, elongation and modulus. 


PROTOTYPE 
MOULDINGS 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 
As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 


or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 


AUTOMOBILE ENGINEER, July 1954 


— 

: 

> 

: dig 

"hag 

‘ 


the perfect C, amshaft 


Material 


Motto: “My hope is 
constant in thee” 


Countless stories are told of the adventures of Prince Charles from his defeat 
in 1745 at Culloden by the Duke of Cumberland. Most romantic of all, is the story 
of his farewell to Flora Macdonald at the inn at Portree on the Isle of Skye, to 
which she had brought him safely through many straits and desperate adventures. 
In her autobiography, Miss Macdonald writes, ‘“‘The Prince came forward and 
taking both my hands clasped them warmly and said, ‘Although my affairs are 
but gloomy and unfavourable, yet the time may come when I shall feel proud to 
welcome my kind protectress at St. James’s. Farewell.’’’ The Macdonalds of 
Clanranald, with whom Flora was connected, are a branch of the Macdonalds, 
one of the oldest clans. Staunch supporters of the Stuart Kings, they served them 
loyally from the time of the famous Duke of Montrose until the issue was beyond 
all dispute. The Clanranalds were descended from John the 7th Lord of the Isles, 
a descendant of the famous Somerled. 


Sov Gilinge iv Maminium. Mloys 
Renfrew Foundries 
himited 


S.W.2 © Telephone: HALFWAY 3391 
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‘SILVER FOX 


Registered Irade Marks 


STAINLESS 
STEEL 


THE UNITED 


.. . the metal of the age 


Motor vehicle fittings and accessories made 
of Stainless Steel cause no anxiety to the owner 

the surface can never wear or peel off; the metal is 
stainless right through. There is no need to polish; 
just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 


COMPANIES CTF 


SAMUEL FOX & COMPANY LIMITED 


Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 
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Fitted to clutches Ot 50 years 


BALL BEARINGS 


She 
Clutch 


Beating 


50 years’ experience with ball 
bearings for clutches has resulted 
in the present day Hoffmann 
Clutch Bearings — known as 

~ our C.L. Series. Send us your 
designs in the development 
stage and we shall be pleased to 
make recommendations as to 
the most suitable bearing. 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY [ SO Sp eed 
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On virtually every British car— 


WILMOT BREEDEN 


components and accessories 


BUMPERS AND OVER-RIDERS * DOOR HANDLES AND LOCKS * WINDOW WINDERS «+ ASH TRAYS 
ROOF LAMPS AND SWITCHES . STEERING WHEELS RADIATOR AND HORN GRILLES 
BONNET HINGES * BADGES AND MASCOTS +*© LOCKING PETROL CAPS «© IGNITION LOCKS 


WILMOT BREEDEN LIMITED + BIRMINGHAM +- LONDON + MANCHESTER + GLASGOW 
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Tapping 3 ton High Frequency meléing 


furnace at River Don Works, Sheffield 


ENGLISH STEEL CORPORATION 
SHEFFIELD 
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Every batch of raw material used in the manufacture of EXSC'F’ ball and roller 
bearings is subjected to stringent tests like the one shown above, where steel is being 
examined for structure cleanliness and metallurgical defects. It is one reason why the 
quality of every SiUS'F° bearing is unsurpassed . . . right from the start! To 
manufacturers of machinery and equipment using rolling bearings this high standard 
of care means reliability and long life in service. 


SKEFKO BALL BEARING COMPANY LIMITED LUTON BEDS 


HE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
ALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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An Honour Well-merited 


LL automobile engineers will join in extending 
heartiest congratulations to Mr. William Lyons, 
Chairman and Managing Director of Jaguar 
Cars, Ltd., on his appointment as a Royal Designer 

for Industry. The very restricted membership of this 
Faculty, it must not at any time exceed 40, includes out- 
standing personalities from many fields, among them, 
Sir Geoffrey de Havilland and Sir Hugh Casson. Mr. 
Lyons is a worthy addition to their number. 

While the honour is a personal one, it also reflects credit 
upon the recipient’s colleagues, since there is not the 
slightest doubt that the outstanding success achieved by 
Jaguar cars is the result of splendid team work under the 
captaincy of Mr. Lyons. The whole of the automobile 
industry will welcome the honour paid to one of its members 
for two reasons. First, because it is so well merited; and 
secondly, because it shows recognition that artistry, as 
well as science, can be employed in the development of 
the modern automobile. The Council of the Royal Society 
of Arts are to be congratulated on making an appointment 
that will bring added prestige to the Faculty of Royal 
Designers for the Industry. 


Vehicle Lighting 


RESENT-DAY conditions on the roads at night 

create problems of great urgency. The general 

increase in the cruising speeds of modern cars and 

the higher density of traffic on British roads are 
factors that have made the problems much more serious 
than they were before the war; and in future we can expect 
automobiles capable of even higher cruising speeds and 
greater traffic density. Although lighting systems are still 
far from ideal, lighting engineers have effected considerable 
improvements over pre-war practice by the application of 
developments in lamp-filament and projector design and 
increased optical knowledge. Nevertheless, much remains 
to be done to make night driving safe and pleasurable. 

In dealing with automobiles, the lighting engineer has to 
effect a compromise between what are virtually two 
incompatibles; that is, he must seek to eliminate dazzle and 
at the same time provide sufficient illumination for safe 
driving at relatively high speeds. With present knowledge 
and techniques, either problem alone can be solved, but 
when they are dealt with in conjunction some compromise 
is inevitable. 


JULY, 1954 


Price 3s. 6p. 


Since discomfort caused by glare from oncoming cars 
is a physical fact, while safety is an intangible, most road 
users consider that the elimination of dazzle is the prime 
desideratum. This is a mistake; adequate forward vision 
is the first essential. Even when meeting oncoming traffic, 
safety demands that the beam must give adequate illumina- 
tion over a certain minimum length of road ahead, before 
the reduction of dazzle is considered. 

British practice, which is closely akin to American, 
differs considerably from Continental practice as to the 
type of distribution of the so-called meeting beam to give 
adequate visibility with reasonable freedom from dazzle. 
The usual British present-day solution to this problem is 
severely to limit the candle-power in the direction of the 
oncoming vehicle by deflecting the beams of the two head- 
lamps to the nearside, in such a manner that the driver is 
given a reasonable range of vision along the nearside kerb, 
together with a pool of light immediately in front of the 
vehicle to allow the car to be positioned accurately on the 
road. 

This type of lighting system necessarily restricts the range 
of illumination when the lamps are dipped, but the restric- 
tions are those of geometry and not those of lighting 
engineering. On a modern vehicle, the headlamps are 
usually mounted about 30in above the ground, and 
because of vertical movement due to the softness of the 
suspension and undulations of the road, a long range 
meeting beam necessarily causes great discomfort to, and 
can imperil, the oncoming driver. 

Under almost all conditions an oncoming driver’s lamps 
must represent a glare source that must cause some dis- 
comfort, but if they are double-dipping, they do disclose 
the offside kerb and fill the road surface between the 
meeting vehicles. It is only within recent years, that the 
practice in this country, as in the rest of the world, has 
been to use both headlamps when meeting an approaching 
vehicle. Double-dipping headlamps have been, and still 
are, the subject of controversy, but they do provide the 
best available compromise for giving the optimum com- 
bination of visibility and freedom from dazzle. Recent 
developments in headlamp optics have made possible the 
introduction of a standard meeting beam suitable for all 
vehicles, that has been adopted by manufacturers for most 
British vehicles intended for both the Home and Common- 
wealth markets. A standard meeting beam will add to 
the comfort and safety of night driving. 

In many ways, the side lamps, rear lamps and stop lamps, 
or as they are known in international parlance, the indicating 
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lights, are of more importance to road safety than the 
headlamps. Recent developments have greatly improved 
these accessories. The use of durable moulded plastics 
has made it possible to devise an optical system of an 
accuracy that is impossible with ordinary glass, while 
research carried out in all parts of the world has set 
standards of performance for tail lamps. 

Before the war, the average candle-power given by a 
tail lamp was something in the order of 1/50th of a candle. 
In 1947, the American S.A.E. specification called for 
1/10th candle, a requirement that both British and American 
industry had difficulty in meeting. Owing to improvements 
in manufacturing techniques, plastics moulding, colour 
transmission control and more accurate filament manu- 
facture, the 1953 draft specification of the I.S.O. calls 
for 14 candle-power. It can be met with much greater 
ease than could the far lower 1947 specification with the 
techniques then current. Even so, it would appear that the 
factor of safety is none too great for adverse conditions of 
rain and glare. 


Military Vehicle Maintenance 


MAJOR worry for the Army Council today is that 
about one-half of the total army strength is 
engaged on support duties, so that the “tail,” 
to use the recognized army term, is now as long 

as the dog. Because of the complexity of the equipment 
used by a modern army, the ratio of supporting troops to 
fighting troops must be relatively high, but it is probable 
that the present ratio might be reduced without any loss of 
efficiency. There is no doubt that the automobile industry 
could, if asked, supply the “know-how” necessary for using 
support troops with greater efficiency and therefore in 
lesser numbers. 

Among other duties, R.E.M.E. is responsible for the 
major servicing and maintenance of all motor vehicles. 
The magnitude of this problem alone may be judged from 
the fact that the reserve stock of vehicles is larger than was 
the total fleet, at its numerical peak, of the British Road 
Haulage Executive. In every day of a five-day working 
week there is an average turnover of 1,000 vehicles in and 
out of depots. During 1953, 95,000 vehicles were serviced. 
The maximum possible simplification and standardiza- 
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tion of equipment is obviously the first step that should be 
taken. This should be followed by the development of a 
small number of home-based, servicing depots for all 
vehicles, except perhaps the heaviest armoured fighting 
types. Because of the volume of work that would pass 
through these depots, it would be economically practicable 
to reduce the amount of labour required by installing 
conveyor lines and other mechanical handling devices. 
It should also be possible to break down into its simplest 
elements each servicing operation so that the maximum 
possible use can be made of unskilled and semi-skilled 
labour. This would effect a considerable economy in 
training after mobilization as well as time. 

It is possible that certain objections might be raised to 
the use of these methods. One is that if a depot were 
damaged by enemy action, it would be difficult to get going 
again. This is a matter of balancing alternatives; whether 
it is better to have a relatively small and somewhat vulner- 
able ‘‘tail”” or a much larger and less vulnerable and much 
less efficient “tail.” In any case, the capacity of the 
maintenance services must be related to the flow of original 
equipment, and efficient production methods are as essential 
for the maintenance as they are for the supply of equipment 
to a mechanized army. 

The automobile industry long ago found that the best, 
if not the only, way to make use of unskilled labour on 
complex machines, is to break down service operations into 
their simplest elements. Economic factors have forced 
this solution on industry, but unfortunately such factors 
do not have the same compelling force in the Services. 
Nevertheless, even in peacetime, and much more so in 
wartime, the army must make-do with large numbers of 
unskilled personnel, whom it is impossible to turn into 
skilled men in the short time that can be allotted to training. 
The logical procedure is to follow automobile practice in 
planning the work to suit the available labour. This would 
entail the employment of a specialist planning staff to 
study the work in detail, but should lead to an appreciable 
increase in output with labour that required little training. 

Undoubtedly, much has been done in mechanizing 
army stores and servicing units, but much remains to be 
done if the best possible use is to be made of the labour 
available. The experience of engineers throughout the 
automobile industry could be of great assistance. 
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THE STANDARD EIGHT 


Part II, A Chassis of Unitary Construction Designed for 
Ease of Repair 


HERE is_ no _ resemblance 

; between the new Standard Eight 

and any other model previously 
produced by Standard Motor Co. Ltd. 
This is not surprising, for considerable 
technical progress has been made since 
the last 8h.p. Standard car was in 
production, and the aim in designing 
the new model was at embodying many 
features that have been well proved 
during the intervening years, as_ well 
as further improvements _ resulting 
from more recent experience. 

It is doubtful if any other vehicle of 
unitary construction and with full 
width bodywork of modern form incor- 
porates so many readily detachable 
panels and main structural members. 
This would appear to be one answer 
to the criticism, often levelled against 
unitary construction, that repair of 
damage due to collisions is a major 
operation and in many instances impos- 
sible. In comparison with pre-war 
models, deterioration due to corrosion 
should be considerably reduced, since 
the bodywork is now _ Bonderized 
before painting. Not only does Bonder- 
izing itself protect the steel against 
corrosion but it also produces a surface 
to which the paint film subsequently 
applied will key firmly. 

Primarily, this vehicle has been 
designed to meet the demand for an 
economy car; for those wanting a less 
austere vehicle, a 10h.p. model has 
been developed. To design an accept- 
able economy car has not been an easy 
task, for while customers require a car 
at a low price, they also expect at least 
some of the amenities of the more 
expensive class of vehicle. In great 
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SPECIFICATION 
CLUTCH: Borg and Beck single dry 
plate, 64 in diameter, hydraulically 
actuated. 

GEARBO X: Four forward speeds and one 
reverse, with synchromesh on top, 
third and second. Ratios: top 1:1, 
third 1-454:1, second 2-46:1, first and 
reverse 4-271:1. 
REAR AXLE: 
pinion, with banjo casing. 


Semi-floating hypoid 
Ratio 


4-875:1. 

REAR SUSPENSION: Semi-elliptic leaf 
springs. Armstrong, lever type DAS8R 
shock absorbers. 

FRONT SUSPENSION: Independent, 
double transverse wishbone links and 
coil springs. Girling telescopic DAS4 
shock absorbers. 

STEERING: Burman worm and nut. 
Ratio: 14:1 straight ahead, 12:7:1 full 
lock. 2} turns from lock to lock. 
Turning circle 32 ft. 

BRAKES: Front: Girling hydraulic, 
two leading shoe type. Rear: Girling 
hydraulic, one leading and one trailing 
shoe type. Drum diameter 7 in. Shoe 
width 14 in. 

Total friction lining area 68 in*, front 
and rear areas each being 34 in*. 
TYRES: 13-00. Pressure, fully 
laden, 22 Ib/in® at the front and 24 Ib/in* 
rear. Disc type wheels. 

DIMENSIONS: Wheelbase 7 ft 0 in. 
Track 4ft 4in at front and at rear. 
Ground clearance 7 in. Overall length 
11 ft 10 in. Overall width 4 ft 10 in. 
Overall height unladen Sft Oin. 
Frontal area laden 19-5 ft®. Dry weight 
1,475 |b with tools but without extras. 
Front/rear weight distribution, kerb, 
58/42 per cent, 504/494, with 4 
occupants. Engine dry weight 248 Ib. 
Gearbox and clutch weight 394 Ib. 


measure, the Standard Eight reconciles 
these contradictory requirements. The 
car has plenty of room inside for four 
passengers. A radio and heater can be 
fitted as optional extras, and there is 
ample space for luggage. 

To keep the price to a minimum, a 
boot lid is not provided, and access to 
the luggage compartment is gained by 
pulling forward the rear seat squab, 
which is hinged at its base. When the 
two rear seats are unoccupied they can 
be folded up against the front seat 
squabs to make room for additional 
luggage. Horizontally sliding windows 
are incorporated to alleviate the need 
for the actuating mechanism that 
would have been required to raise and 
lower vertically sliding types, and to 
enable the trim to be fitted directly on 
to the inner face of the exterior panel. 
Triplex Safety Glass is used for all the 
lights, including the windscreen. 
Another economy that has_ been 
effected is the reduction to a minimum 
of chromium plated ornamentation, 
For instance, there is no chromium 
plating round the radiator duct. 


Clutch and gearbox 

A Borg and Beck single dry plate 
clutch is employed. ‘The friction 
lining is 6) in diameter and its area is 
31-7 in®. Six pressure springs are fitted; 
the total load on ali six springs, when 
they are assembled in the clutch, is 
220 lb. A carbon type thrust washer 
is used and, since the clutch is 
hydraulically actuated by the Girling 
control, a compensating device or 
engine tie is unnecessary. 

The bellhousing is integral with the 


Small cars are undoubtedly the most difficult subject that the stylist has to deal with. Despite this, and the fact that the Standard Eight has 
been designed with a view to keeping the prime cost to an absolute minimum, its general appearance is of a smart and well proportioned car 
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D.T.D.424 die-cast aluminium gear- 
box. Only three bolted-on covers are 
fitted to the box. One retains the front 
ball bearing, the second is formed by 
the rear extension and the third is the 
top cover, which houses the selector 
rods and striker. The gear ratios are: 
top 1:1, third 1-454:1, second 2-46: 1, 
first and reverse 4-271: 1. 

An En18C primary shaft is em- 
ployed. Its front end is turned down 
to 0-494-0-492in diameter to spigot 
into the Oilite bush in the tail end of 
the crankshaft. Behind the spigot is a 
,in diameter splined portion, on 
which the clutch plate is carried. To 
the rear of this, the shaft is reduced 
to 0-85 in diameter to clear the clutch 
thrust bearing. It is then increased to 
t§ in diameter. A scroll type oil return 
machined in the front cover surrounds 
the periphery of this part of the shaft. 

The front cover is bolted to the 
front wall of the gearbox and is pulled 
against the outer race of the ball bear- 
ing that carries the shaft. A snap ring 
in a groove round the outer periphery 
of the race bears against the front face 
of the gearbox casing and axially 
locates the primary shaft assembly. 
The inner race is carried on a lin 
diameter portion of the shaft. Its rear 
face is located against the oil baffle 
interposed between it and the primary 
gear. In front of the ball race is an 
En 1A ring with an annular groove in 
its inner periphery. The ring and the 
inner race of the ball bearing are 
retained by a circlip in a groove round 
the shaft. Surrounding this ring is 


another one, pressed into the front 
cover. This second ring also has an 
annular groove round its inner peri- 
an oil return scroll is 


phery, but 
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machined on the lands in the bore on 
each side of the groove. The scrolls 
are so arranged as to keep the oil in the 
groove. 

The function of this assembly round 
the primary shaft is to pass oil from 
a vertical duct in the front cover and 
deliver it into a counterbore drilled 
from the rear end of the shaft. Lubri- 
cant passes through a radial hole in the 
outer ring into the annular groove in 
its bore, and thence through holes into 
the annular groove round the inner 
ring, whence it goes through another 
radial hole into the counterbore. The 
way in which oil is passed along the 
layshaft and into the vertical duct in 
the front cover will be described later, 
in the section dealing with the layshaft 
assembly. 

A #:in wide groove is machined 
round the shaft immediately behind 
the primary gear. The teeth and inner 
cone of the synchronizer are machined 
to the rear of the groove, which is 
incorporated merely to provide clear- 
ance for shaping and shaving the gear. 
A Clevite 10 bush that carries the front 
end of the mainshaft is fitted in the 
counterbore. This bush 1-197- 
1-177 in long by 0-6255-0-6245 in out- 
side diameter by  0-5020-0-5010 in 
inside diameter. The diametral clear- 
ance is 0-0010-0-0025 in. 

An En 352 mainshaft is employed. 
On the {in diameter splined portion, 
immediately behind the front bearing, 
is the En18C centre member of the 
synchronizer. Spring - loaded balls, 
housed in three radially-disposed holes 
spaced 120deg apart in the centre 
member, register in a groove round the 
inner periphery of the En18C sleeve 
member. The synchro cups are of 


The clutch actuation mechanism 


B.S.1400 PBIC phosphor bronze; they 
are carried in an annular space in the 
front and rear faces of the inner mem- 
ber. Three slots are machined longi- 
tudinally in the periphery of the inner 
member and three tongues on each cup 
register in them and allow only limited 
rotation of the cup relative to the 
inner member. The included angle of 
the cups is 12+ 0-03 deg. Spiral grooves 
are cut in their faces to break down the 
oil film and to ensure that disengage- 
ment, for which positive mechanical 
provision is not made, is effected easily. 
When a gear is selected, the sleeve 
and inner members are moved axially 
together to engage the cones. As a 
result, the cups rotate relative to the 
inner member, within the limits 


In the gearbox a spiral groove machined on the layshaft feeds oil from a well in the rear extension casting to ducts in the front cover, and 
thence through holes in the mainshaft to the bushes for the gears 
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imposed by the freedom of movement 
allowed between the tongues on the 
cups and the slots in the member. 
Further motion of the sleeve overrides 
the detents, but it cannot pass through 
the teeth on the cup to engage the 
gear until synchronization has been 
effected, that is, until the tongues are 
centrally disposed in their slots. The 
leading edges of these teeth are cham- 
fered to form a lead-in for the sleeve 
member which, when synchronization 
is complete, passes straight through 
and engages the coupling teeth on the 
gear selected. 

On the jin diameter portion of the 
mainshaft behind the synchro unit are 
the En18C third and second speed 
gears, on each of 
which are mach- 
ined the coupling 
teeth and inner 
synchro cone. 

These gears are 
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register in an annular groove on the 
mainshaft, thus preventing the inner 
member from sliding to the rear when 
the gear is moved out of engagement. 

When the selector forks are moved 
to the rear to engage bottom gear, the 
sleeve member comes against a snap 
ring round the centre member which 
it carries with it until the gears are 
engaged. Further rearward motion of 
the inner member is prevented by a 
collar machined on the shaft. The 
inner race of the rear ball bearing is 
immediately behind the collar. This 
race is assembled over the tail end of 
the shaft and held in position by a 
washer and circlip. The outer race is 
housed in the end wall of the gearbox 


GEARBOX DATA 
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circle 
diameter 
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front end, a 0-125-0-123 in thick Clevite 
10 washer is interposed between the 
cluster and the gearbox wall. Another 
Clevite 10 thrust washer is interposed 
between an En 2 washer, at the tail end 
of the cluster, and the end wall of the 
gearbox. The washers at the extreme 
ends are locked against rotation by 
pressing small portions of their peri- 
pheries into slots in the adjacent walls 
of the gearbox, while the steel washer 
at the rear is similarly locked to the 
layshaft cluster. 

A notewcrthy feature of the box is 
the lubrication system, which is 
arranged as follows. The rear end of 
the layshaft extends into a small well 
formed in the rear extension casting. 
From there, oil 
passes along a 
groove machined 
longitudinally on 
the shaft, into the 
rear end of the 


pitch Material 


mounted on a 
floating, chilled- 
cast, B.S. 1400 
PBIC phosphor 
bronze bush. A 
0-15 in thick flange 
round the centre 
of the bush separ- 
ates the two gears. 
The inside and 
outside diameters 
of the bush are 
respectively 0-875 in and 1-092 in, and 
its length is 2-28in. En2 thrust 
washers, 0-125in thick, are housed in 
recesses machined in the front and 
rear ends of the gear assembly. At the 
front, the thrust washer is retained by 
a circlip round the splines that carry 
the top and third synchro unit. The 
rear thrust washer is located against 
a shoulder where the shaft diameter is 
increased to 1-10in and splined to 
carry the sliding first gear and second 
speed synchro unit. 

Considerable attention has been 
devoted to the provision of adequate 
lubrication for the bushes. Oil is 
passed from the counterbore in the 
primary shaft, along an axial duct in 
the mainshaft and thence out through 
a radial hole to the front end of the 
bush for the third and second speed 
gears. From there, a spiral groove feeds 
it along the bush, and radial holes 
carry it out to other spiral grooves 
round the outer periphery of the bush. 

An En 18C centre member for the 
second speed synchro unit is splined 
on the mainshaft in the rear of the 
box. Formed on the En 3A sleeve 
component is the first speed gear. The 
arrangement of the second speed syn- 
chronizing cone assembly, with its 
three spring-loaded balls, is the same 
as that for third and fourth speeds, but 
it also incorporates two extra balls 
housed together with two plungers in 
diametrically opposed holes in the 
inner member. When the sleeve 
member is slid into engagement with 
the second speed coupling teeth, it un- 
seats the two balls from the detent 
groove in its inner periphery; these 
balls force the plungers inwards to 


Primary gear 

3rd speed gear 
2nd speed gear 
lst speed gear 
Layshaft cluster : 


3rd speed gear 
2nd speed gear 
Ist speed gear 


Constant mesh gear 


Reverse idler gear 


1-500 in 
1-900 in 
2-500 in 
3-100 in 
3-100 in 
2-700 in 
2-100 in 
1-500 in 
1-700 in 


and a snap ring in a groove round its 
periphery is clamped against the casing 
by the bolted-on rear extension. 

A nylon speedometer gear is pressed 
on to the shaft behind the bearing. The 
spindle carrying its pinion has a longi- 
tudinal oil spreader groove on it. This 
groove communicates with an oil 
return scroll machined on the outer 
end of the spindle to prevent oil from 
being pumped up the cable casing to 
the instrument. About 3} in to the 
rear of this are the splines for the 
sliding joint. The sleeve member of 
the sliding joint is carried in two ys in 
long by 1-1870in bore Clevite bushes 
housed in the tail end of the rear 
extension and spaced with their centres 
approximately apart. An_ oil 
return groove is machined longitu- 
dinally in the base of the housing for 
the bushes. A cupped steel housing 
pressed on to the tail end of the exten- 
sion carries a lip type Super oil seal 
and a felt sealing washer. These tear 
on the sleeve member, which is 
integral with the companion flange for 
the universal joint. 

A 0-655 in diameter En 32B layshaft 
is fitted. It is carried in the front and 
rear walls of the gearbox and positively 
located by the dowel end of a set-screw 
inserted from the side of the casing. 
The dowel end registers in a groove 
machined chord-wise in the periphery 
of the shaft. 

The layshaft cluster is carried on 
two Clevite 10 bushes, one at each end. 
These bushes are 1-385-1-365in long 
by 0-7815in outside diameter by 
0-6562 in inside diameter. Their bores 
are reamed to size after they have 
been pressed into the cluster. At the 


adjacent bush. It 
then passes along 
a spiral groove to 
the centre of the 
front bush. The 
groove terminates 
at this end at a 
radial hole that 
carries the lubri- 
cant into an axial 
passage in the 
shaft and thence 
out at the front, where it passes 
into the vertical duct in the front cover 
and up to the mainshaft lubrication 
system already described. The trans- 
fer of the oil along the length of the 
layshaft is effected by the rotation of 
the cluster round the spiral groove on 
the stationary shaft. The ends of the 
bore of the cluster are shouldered to 
take the bearings, so that the clearance 
between the bore and the shaft is small 
enough to effect the transfer of the 
lubricant. 

A more usual method of lubricating 
the mainshaft bushes is to drill radial 
holes in the gears. This, however, is 
not entirely satisfactory since the ten- 
dency is for the oii to be flung out- 
wards by centrifugal force rather than 
to pass inwards to lubricate the 
bushes. It would appear likely that, 
by taking extra care to provide effective 
lubrication, wear at the ends of the 
bushes and consequent tilting of the 
gears will be appreciably reduced. If 
this is so, the box should remain rela- 
tively quiet in operation for a much 
longer period than usual. 

One end of the 0-56in diameter, 
case-hardened En32B_ reverse idler 
spindle is carried in a blind hole in the 
rear extension casting. The other end 
is in a boss on the side of the gearbox. 
Adjacent to the rear face of this boss is 
an annular groove machined on the 
spindle to communicate with a spiral 
groove that passes oil into the Clevite 
bush in the idler gear when in the 
engaged position. This bush is 1-79 in 
long and is pressed into the gear. The 
length of the teeth on the idler is about 
1s in so that when it is slid forwards 
into engagement it meshes with the 
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mainshaft gear and the rearmost pinion 
on the layshaft cluster. 

All three case-hardened En 32B 
selector rods are  0-4990-0-4982 in 
diameter and are carried in the top 
cover of the gearbox. Spring-loaded 
plungers, also of En 32B, are housed 
at the front in blind holes in the cover 
and register in grooves in the tops of 
the rods to form the usual gear lock 
arrangement. The gear interlock 
mechanism is at the rear ends of the 
rods. It takes the form of a ball 
between each pair of rods and a 
plunger housed in a horizontal, radial 
drilling in the centre rod. Movement 
of any one rod from the neutral posi- 
tion forces the balls into grooves in 
the other pair of rods and so prevents 
selection of more than one gear at a 
time. 

The En 32B striker lever is in a 
turret housing cast integrally on top of 
the cover. Each of the B.S.1400 AB1C 
aluminium bronze selector forks is 
secured by a dowel ended set screw 
screwed radially into its boss and 
registering in a hole in the rod. 
Reverse gear is selected by a centrally 
pivoted lever. The pivot bearing is of 
the screw type, and the threaded 
En 1A pivot pin is carried in the side 
wall of the gearbox. A pin is pressed 
into each end of the lever to engage, 
at the top, in the selector fork and, at 
the bottom, in the groove round the 
front end of the reverse idler gear. 

Reverse baulk is formed by a shelf 
on the centre selector fork, over which 
the lever has to be lifted. The striker 
lever is retained in its ball housing by 
a pin passed horizontally through an 
elongated hole in the ball. A rubber 
sealing ring is fitted over the top of the 
ball-socket and is retained by a pierced 
cupped pressing held in position over 
the top of the turret by means of the 
pin that retains the lever. The gear 
shift control lever has a socket in its 
base and is assembled on to a short 
extension of the striker lever. It is 
retained by a bolt, the shank of which 
registers in a groove machined in the 
periphery of the extension. 
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Back axle 

A Hardy Spicer, needle roller 
jointed propeller shaft transmits the 
drive to the back axle. Its diameter 
and effective length are respectively 
2in and 444in. The axle is of the 
semi-floating, hypoid type with a banjo 
casing, and is mounted in a 1 deg nose- 
up attitude. A final drive ratio of 
4-875 has been adopted. The oil 
capacity of the unit is 14 pints, and 
S.A.E. 90 grade EP lubricant is speci- 
fied. A B.S.310 malleable cast iron 
gear carrier is spigoted into the banjo 
casing and secured by means of eight 
Ys in diameter set-screws locked by 
spring washers. 

There are eight teeth on the crown 
wheel pinion. Its axis is offset jin 
below the axis of the crown wheel, and 
is in to the right of the plane contain- 
ing the axis of the differential pinion 
spindle. The pinion is up-ended on its 
En 35A shaft, which is lin. diameter 
at the rear bearing and j in diameter at 
the front. A turned, tubular distance 
piece between the inner races of the 
bearings spaces them about 17% in 
apart. One bearing is assembled from 
the front and the other from the rear 
into the nosepiece. Their outer races 
are located against shoulders in the 
housings. Shims in front of the outer 
race of the rear bearing control the 
preload. The whole assembly is pulled 
against the pinion by a nut on the jin 
diameter threaded end of the shaft. 
This nut is tightened against a plain 
washer and the companion flange for 
the universal joint, which is splined on. 
A Super oil seal, housed in the front 
end of the nose piece, bears on the boss 
of the universal joint flange and is 
shrouded by a_ cupped pressing 
mounted on the boss. 

There are 39 teeth on the En35A 
crown wheel and the backlash between 
it and the pinion is 0-004-0-006 in. The 
crown wheel is spigoted on to the 
differential cage and is pulled against 
the inner face of a flange by eight 1's in 
diameter set bolts screwed into tapped 
holes in the wheel. Its overall diameter 
is 5-763-5-758 in. The one-piece dif- 


ferential cage is made of Lepaz 
malleable cast iron. A 1% in diameter 
peg, pressed in a hole in the cage, and 
secured by peening, is passed through 
the end of the 4in diameter, En 355 
differential pinion spindle. Two En 355 
differential pinions are employed. The 
length of tooth engagement with the 
differential wheels is approximately 
@ in, and the backlash is 0-004-0-006 in. 
A 1-13in diameter phosphor bronze 
thrust washer is interposed between the 
cage and each of the spherical outer 
faces of the pinions. 

Flat phosphor bronze thrust washers 
are interposed between the En 355 
differential wheels and the cage. The 
overall diameter of these wheels is 
2:286-2-289 in. Their bosses are 1} in 
diameter and they bear for a length of 
isin in the cage. The diametral 
clearance is 0-0022 in-0-0040 in. 

Two taper roller bearings, spaced 
with their centres approximately 4} in 
apart, carry the cage. Their outer races 
are housed in the nose piece casting and 
are retained by bolted-on caps. A 
stiffening rib is formed round the cuter 
end of each cap and abuts against a 
similar rib outboard of the housing. 
Shims are interposed between the 
inner races of the bearings and 
shoulders on the cage for adjusting both 
the preload and the meshing of the 
crown wheel and pinion. 

At the inner end of each half shaft, 
where it is carried in the differential 
wheel, are 18 involute serrations. Their 
root diameter is 0-7043-0-7083 in and 
the depth is 0-0874-0-0794 in. A pressure 
angle of 45 deg has been adopted and 
the diametral pitches are 24/48. 
Immediately outboard of the splines, 
the shaft, where it passes through the 
differential cage, is machined to the 
spline root diameter. It is then increased 
to {4 in diameter. The shaft section is 
tapered to 1 in diameter near its outer 
end where it carries the inner race of 
the wheel bearing. 

This is a single row, ball bearing, 
with the outer race carried in a flanged 
tubular housing butt-welded to the 2 in 
diameter by 10 S.W.G., En 2C axle 


Law 


\ 


A banjo type, semi-floating rear axle with a hypoid pinion is employed 
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Rear axle and spring assembly, with the lever type shock absorbers mounted on it 


tube, Inboard of the bearing, a Super 
oil seal bears on the shaft, and another 
is carried in a dished, pressed-steel 
housing clamped between the flange 
and the brake back plate. This seal 
bears on the end of the boss of the En 4 
driving flange. The shaft is tapered 
one in twelve to receive the keyed-on 
driving flange, which is retained by a 
self-locking nut on the jin diameter 
threaded end of the shaft. A B.S. 1452 
grade 17 cast iron brake drum is 
spigoted on to the driving flange and 
secured by countersunk set screws. 
Four j in diameter studs, together with 
conical seating, cap nuts, secure the 
wheel. 


Rear suspension 

Semi-elliptic leaf springs are em- 
ployed in conjunction with Armstrong 
lever arm type DAS8R shock absorbers 
for the rear suspension. The springs 
are mounted on brackets welded on top 
of the axle tube and are peg-located, 
and the shock absorbers are on brackets 
welded to the rear face of the axle tube. 
Drop links connect the ends of the 
lever arms to 16 S.W.G. brackets 
welded to the longitudinal members 
that support the rear springs. Diffi- 
culties arising from the aeration of the 
shock absorber fluid due to the axle 
motion have not been experienced. 


External gussets on the gear carrier stiffen the areas adjacent to 
the bearings that support the differential cage 


Rubber bump stops are fitted on the 
spring retainer plates and in the full 
bump position bear on the longitudinal 
members, which are stiffened locally 
by 16S.W.G. top hat section doubling 
plates. 

To help to give an understeering 
tendency, the axle tube is offset 34 in 
forward of the spring centre and the 
front spring eye is 4; in below the rear 
one. The unsprung weight is 128 lb. 
periodicity of S86cycles/min is 
obtained with a spring rate of 100 lb/in 
and a deflection of 4-75 in to the laden 
position. To the full bump position 
the deflection is 7} in. 

The length of the spring with the 
vehicle in the static, laden position is 
443 in between eye centres. Rubber 
bushes are fitted in the spring eyes and 
shackle pivots, and «in diameter, 
En 18T pins are employed. The whole 
assembly on each side is carried in 
En 2C brackets on a longitudinal box- 
section member on the body structure. 
Four, 2in wide leaves of En45A are 
incorporated in each spring. The top 
one is 0-234in thick, the next two 
0:219in and the fourth is 0-188 in 
thick. 


Front suspension 


An interesting feature of the front 
suspension is the way in which it is 


mounted on the body structure. One 
of the most difficult problems to be 
solved when unitary construction is 
employed is the prevention of trans- 
mission of road noise to the structure. 
Various methods of solving this prob- 
lem have been adopted by different 
manufacturers. The method adopted 
on the Standard Eight appears to be 
particularly well thought out. The 
double-transverse-wishbone-link type 
suspension units, together with the coil 
springs, Girling DAS4 telescopic shock 
absorbers and steering box are mounted 
on a cross member. On top of this 
member, which is of top hat section 
with a closing plate spot-welded to its 
flanges, two brackets are welded, one 
at each side under the side members of 
the front end structure. Carried in the 
front end of each bracket is a rubber 
bush with its axis positioned trans- 
versely. This bush is tin outside 
diameter by long, and a win 
diameter bolt is passed through it to 
secure the unit between two lugs of a 
pressed steel bracket welded under the 
side member. At the rear end of each 
bracket is seated a conical rubber 
mounting incorporating a rebound 
rubber. 

This mounting is in two pieces and 
its axis is vertical. The lower portion 
is the rebound rubber and is fitted 


Two differe~tial pinions are employed, and the crown wheel is 
secured to the inner face of the flange round the cage 
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beneath a } in thick washer 
welded under the bracket. It 
is spigoted into the hole 
punched through the washer 
and the bracket. The other 


rtion of the mounting is to rebound ‘ 2 deg 15 min 
se above the aii. — change from fully laden to full 
and a dished pressing welded Toe a tt Ba in 
. 16 

under the frame side mem- Swivel pin angle 7 deg 
ber seats on top of it. The Height of roll centre above the ground 3 in 
— 5g | is oe Angle of trail of the transverse links 25 deg 

y «a ein diameter bolt Unsprung weight 102 Ib 
passed from the top through Front end rate at spring 230 Ib in 
the centre of the unit. This Front end rate at wheel 70-8 Ib in 
bolt is shouldered and a Deflection to laden position 3-8 in 

5; : : Deflection to full bump 6:93 in 

diameter is Spring details : Material En 45A 
P over its lower en Free length 11°44 in 


and tightened against the 
shoulder by a_ self-locking 
nut. 

When assembled, the 
overall depth of the two 
rubber components is 1]{ in 
and the diameter of the area on which 
each bears on the bracket is 14 in. The 
vertical axes of the two rear mountings 
are | in in front of the centres of contact 
of the wheels with the road, so they 
take practically all the vertical loading. 
Positive location in the horizontal plane 
is effected by the front pair of mount- 
ings. This feature is of particular 
interest because location of the sus- 
pension units is, of course, of vital 
importance so far as the steering 
characteristics of the vehicle are 
concerned. Rubber bushes have been 
employed in the front mountings 
because, in addition to acting as pivots 
to allow for deflection of the rear 
mountings, they also take drag loads 
and are therefore subject to vibrational 
impulses transmitted from the road. 

The leading particulars of the 
geometry of the suspension are given in 
the table. Both the upper and lower 
wishbone links are fabricated from 
En 8Q pressings. The upper link is 
7} in long between the bearing axes and 
the lower one is 12}in long. At the 
frame, the vertical spacing of the 
bearing axes is about 8}in. On the 
upper wishbone, the pivot bearing is 
12 in from the centre line of the chassis 
and on the lower one it is 10; in from 
the centre line. 

At each wheel, a ball joint carries the 
end of the upper link, and two screw- 
type bushes, with their centres 2} in 
apart, are mounted in the ends of the 
arms of the lower link. The vertical 
spacing between the centre of the ball 
joint and the axes of the screwed 
bushes is 9in. From the centre line 
of the chassis the distance to the ball 
joint is 2lin, and to the axes of the 
bushes it is 217% in. 

The pivot bearings of the upper 
wishbone arm are also of the screw 
type. On the pin, the thread at each 
end is approximately jin long by 3 in 
diameter. Flanged, En 2A bushes are 
screwed into bosses formed in the ends 
of the wishbone arms. Mild steel 
washers are interposed between the 
flanges and the outer ends of the 
bosses. The flanges are of hexagon 
form to take the spanner with which 
they are tightened against the washers. 


Castor angle 
Camber angle, laden 
Camber angle change from full bump 


Length fitted, fully laden 
Coil mean diameter 

Coil wire gauge 

Number of coils 7 
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Sealing discs, with grease nipples 
screwed into their centres, are pressed 
into counterbores in the outer ends of 
the bushes and secured by peening 
over the peripheries of the counter- 
bores. Each arm is screwed separately 
on to the end of the En 16R pin forging. 
This forging is bolted to a_ bracket 
inboard of the turret that houses the 
upper end of the shock absorber, which 
is mounted co-axially with the spring. 
Rubber sealing rings are interposed 
between the inner ends of the bushes 
and collars formed round the pin. 
Between the outer ends of the arm, 
the ball and socket joint is secured by 
means of two ,s in diameter bolts and 
self-locking nuts. Immediately inboard 
of this joint, a pressed steel bridge- 
piece carrying the rubber rebound stop 
is bolted to the arms. The diameter of 
the case hardened En 32B ball is { in. 
Its socket is of En 3A and it is retained 
in position by an En2A_ cupped- 
pressing, which is spring-loaded to 
provide automatic adjustment for wear. 
One end of the spring bears against a 


+14 deg, laden 
+ 2 deg, laden 


7-63 in+ # in 
3°75 in+0-02 in 
0-50 in+0-002 in 


flange round the pressing 
and the other against the 
closing disc which is peened 
into a counterbore in the top 
end of the socket. A grease 
nipple is screwed into the 
centre of this disc. 

Pivot pins for the lower 
wishbone link are formed on 
the ends of an En16R 
stamping. This stamping is 
cranked downwards at the 
centre to clear the steering 
rod. It is secured by four 
jin diameter bolts to the 
flanges at the base of the 
cross member; pressed steel 
gusset brackets in the angle 
between the flanges and the 
front and rear vertical faces 
of the cross member provide 
reinforcement at the attach- 
ment points. A_ screwed 
bush assembly, similar to that em- 
ployed on the upper link, is fitted in 
the end of each arm of the lower link, 
but in this assembly the bushes are 
th in long by { in diameter. Two more 
bushes are mounted in the outer ends 
of the arms of this link. They are } in 
long and carry a jin diameter pin on 
which is mounted the lower swivel pin 
bearing boss. Rubber sealing rings are 
interposed between the inner ends of 
the bearing bushes and the boss. 
Immediately inboard of the bearing, a 
bridge-piece carrying the bump stop 
is bolted to the wishbone arms. 

The lower spring pan is bolted 
between the arms of the wishbone. A 
U-bracket, between the arms of which 
is carried the rubber bushed ring type 
fitting on the lower end of the shock 
absorber, is secured by a single jin 
diameter bolt through its base to the 
centre of the spring pan. The pin that 
carries the shock absorber is 3 in 
diameter. At the upper end of the 


spring, the seating is pressed in the 
upper component of the cross member 


An unusual feature of the front suspension is the arrangement of the steering arm which is 


passed through a hole in the forged vertical link that carries the stub axle 
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-mounted under the front end 


structure 


ARRANGEMENT OF THE FRONT SUSPENSION 


The wishbone links, coil spring and shock absorber on each side and the steerin 


idler lever are carried on a cross member, which is rubber 
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Many components of the body-chassis structure are bolted on and can be readily replaced in the event of damage 


supporting the suspension. Interposed 
between this end of the spring and its 
seating is a 4in thick rubber ring. It 
is of interest to note that no rubber 
ring is fitted between the spring and 
the lower pan which is shaped so that 
there is no dead coil at the base of the 
spring. 

A pressed steel turret is welded on 
top of the end of the cross member 
and a 24 in diameter hole is punched 
in’ its crown. Two large diameter, 
dished steel plates are fitted, one above 
and the other below the crown of the 
turret. They have jin diameter holes 
punched in their centres and spigoted 
into them are the two rubbers of the 
sandwich type fitting at the upper end 
of the shock absorber. 

To carry the lower end of the swivel 
pin, a {in diameter, screw type bear- 
ing is machined directly in the boss 
between the arms of the lower wish- 
bone link. The bottom of this bearing 
is sealed by a disc peened in a counter- 
bore. A 7 in diameter hole is drilled 


in the centre of the sealing disc to 
relieve any tendency for a hydraulic 
lock to develop beneath the swivel pin. 
The effective length of the bearing on 
the pin is 1j in. A rubber sealing ring 
is interposed between the upper end 
of the boss and a shoulder on the 
swivel pin forging. Lubrication is 
effected through grease nipple 
screwed into the boss. 

A forged En 8Q, vertical link pulled 
on a taper on the stub axle serves as a 
swivel pin fitting. An unusual feature 
is that a hole is formed in the forging 
at a point just below the axis of the 
stub axle, and the steering arm is 
passed through it. The arm is secured 
by two {in diameter bolts spaced with 
their axes 1}% in apart, one in front and 
one behind the vertical plane in which 
is the wheel axis. This arrangement 
undoubtedly contributes much to the 
overall rigidity of the steering system. 

The En8Q stub axle is pulled on 
to a l in 8 taper on the diameter of 
the swivel pin forging. It is secured by 


a self-locking nut on its 4} in diameter 
threaded inner end. The brake back 
plate is spigoted and bolted to the 
outer face of the vertical link. Two 
taper roller bearings carry the B.S.310 
malleable cast iron hub. ‘They are 
spaced with their centres approxi- 
mately 2; in apart. The inner race 
of the inner bearing is carried on a 
lin diameter portion of the stub axle, 
while that of the outer bearing is on a 
23 in diameter portion. These bearings 
are assembled into the hub from each 
end and their outer races bear against 
shoulders in their housings. The whole 
assembly is retained by a slotted nut 
and plain washer on the } in diameter 
end of the stub axle. In the event of 
failure of the bearings, the wheel 
cannot come off the axle because the 
washer is of such a diameter that it 
will not pass through the outer race 
of the bearing. A hard felt, grease seal 
is carried in the inner end of the hub 
and bears on a shoulder round the 
vertical link. Round the hub is a flange 


In this view, from below the front suspension sub-assembly, it can be seen that the track rod passes through the front cross member 
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that carries the four jin diameter 
studs which, together with conical 
seating cap nuts, carry the wheels. The 
brake drums are spigoted on to the 
flange in the usual manner, and 
secured by countersunk set screws. 


Steering 

Burman worm and nut steering gear 
is employed. The steering box is 
mounted on a bracket on the cross 
member that carries the front suspen- 
sion. Thus, road shocks transmitted 
to it are insulated from the body struc- 
ture by rubber mountings between 
that member and the side members. 
The steering ratio is 14:1 in the 
straight ahead position and 12-7:1 on 
full lock. This gives 2} turns from 
lock to lock of the 16 in diameter steer- 
ing wheel. The attitude of the inner 
steered wheel at full lock is 30 deg 
while that of the outer one is 28 deg 
from the straight ahead position. A 
turning circle of 32 ft is obtained. 

A three-piece track rod layout has 
been adopted, with the centre rod 
housed inside the front cross member. 
The effective length of the En18S 
drop arm is 44 in. Similar brackets are 
provided for both the steering box and 
the idler lever assembly, so that con- 
version for left-hand or right-hand 
steering is a simple matter. The idler 
lever is pulled on to the tapered end 
of its spindle by means of a self- 
locking nut. A screw thread is cut 
in the upper 4 in of the end of the 


spindle, the overall length of which is 
3, in. This end is screwed into a bear- 
ing bush formed by a {in diameter 


steel tube threaded at one end and 
welded in a hole in a + in thick plate. 
The plate forms a flange by means of 
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which the assem- 
bly is bolted to 
the bracket on 
the cross member. 
Sealing at the 
upper end of the 
tube is effected by 
a steel disc 
peened in a coun- 
terbore and a 
grease nipple is 
screwed into the 
centre of the disc. 
A rubber sealing 
ring is housed in 
a groove in the 
bore at the lower 
erd of the tube. 

An eye-fitting 
is butt-welded at 
each end of the 
diameter 
centre component 
of the three-piece 
track rod and in 
each is a rubber bush on a }in 
diameter pin. These pins are mounted 
one on the end of the drop arm and 
the other on the idler lever. Their 
ends are tapered and threaded jin 
diameter for self-locking nuts that pull 
them into tapered holes in the levers. 
A jin thick washer is spigoted and 
peened on to the upper end of each pin 
to form a head to retain the bush and 
eye assembly. Adjustable stops are 
mounted on brackets under the cross 
member to limit the angular travel of 
the drop arm and idler lever. 

The ends of the } in diameter tie rods 
are threaded to take the outer com- 
ponents of the ball and socket joints by 
means of which they are attached to 
the drop arm, idler lever and the steer- 


A view of the under-bonnet structure, showing the mounting of the 
brake and clutch master cylinder and reservoir units 


ing arms on the vertical link. When 
adjustment has been effected, the setting 
is fixed by means of lock nuts tightened 
against the end fittings. Grease nipples 
are provided for the lubrication of each 
of the ball joints which are self- 
adjusting for wear. 


Brakes 

Girling hydraulic brakes are em- 
ployed. At the front they are of the 
two leading shoe type and at the rear 
one leading and one trailing shoe are 
fitted. Both the front and rear brakes 
are 7 in diameter and the shoe width is 
, in. The total friction lining area is 
68 in?. 

Oilite bushes, 0-6265-0-6260 in inside 
diameter by 1-245-1-240 in long, carry 


— 


The rear engine mounting is carried between lugs welded to the cross member at the junction of the toe board with the front floor 
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The two mounting points for the suspension cross member can 
be seen from this view of the under-bonnet structure 


the pendant pedals of the clutch and 
brake controls. These pedals are 
pivoted on a common pin between two 
lugs welded to the front end structure. 
The brake pedal lever ratio is 4-22:1 
and the total travel is 5-95 in. 

A pull-up type hand lever, with a 
thumb-button ratchet control in its end, 
is centrally mounted on the floor. The 
lever ratio is approximately 5: 1. Pinned 
to the lower end of the lever is a U- 
shackle to which is attached the 
threaded end fitting of the cable. Adjust- 
ment to the system is effected by means 
of two lock nuts screwed on the end 
fitting and tightened against the U- 
shackle. The cable is passed through a 
tube welded to the propeller shaft 
tunnel. This tube is sealed at its rear 
end by a felt washer held in position 
by a washer and a coil spring, the other 
end of which bears against a clip on the 
cable. At the rear end, the cable is 
attached to a pivoted and swinging link 
type compensator. Screw type bearing 
bushes, of En3B and 1}4in long by 
0-56in inside diameter, are employed 
for all the pivots in the compensator. 
The pivot pin is of En2. Cables are 
used instead of tie rods between the 
compensator and brakes. Fixed U- 
shackles on the inner ends of the cables 
are pinned to the lever; an adjustable 
U-shackle arrangement, similar to that 
at the hand brake lever, is fitted at the 
threaded outer ends of each, where they 
are attached to the brakes. 


Body structure 

Except for the side members of the 
front end structure and the dash brace, 
which are of 16S.W.G., the 18 S.W.G. 
channel-section cross member at the 
extreme front end, and the 18 S.W.G. 
inverted top hat section cross member 
under the toe board, all the main com- 
ponents of the body structure are of 
20 S.W.G. sheet steel. Between the heel 
board and the dash, the structure com- 
prises two side members formed by the 
23 in wide by 6in deep sills and the 
front pillars. It is reinforced by the 
centre pillars rocker panels, 
together with two cross members. The 
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front cross mem- 
ber of this part of 
the structure is of 
inverted top hat 
section, the 
flanges of which 
are spot welded 
to the floor. At 
the rear, the cross 
member is formed 
by the heel board 
and is divided at 
the centre by the 
propeller shaft 
tunnel, Additional 
stiffness is 
afforded to the 
floor by pressing 
it to form a trans- 
verse rib of chan- 
nel-section under 
the front seats 
and the 
propeller shaft 
tunnel, An 
inverted top hat section transverse 
stiffener is spot welded under the rear 
floor on each side of the tunnel. 

At the front, two top hat section side 
members, 2 in wide by 4} in deep, are 
bolted through their flanges to the inner 
panel, or valance, of the wheelarch. A 
channel section cross member, |i in 


{ 
f 


J 
Bump stop and shock absorber drop link 
attachment near the centre of the rear 
longitudinal members 


over the flanges by 2} in deep, is bolted 
on between their forward ends. Right 
angle brackets of 1 in thick, mild steel 
plate are bolted on each side at the front 
to back up the bumper irons. Further 
back on the side members are the 
brackets for the suspension cross 
member. The rubber cone-mountings 
for this suspension assembly are imme- 
diately under the dash brace, which is 
a pressing so shaped that when spot 
welded to the wheelarch and dash, it 
forms a _ box section member to 


take most of the vertical loading. 
A_ bolted-on, Y-shaped component 
forms the continuation of each side 


member to the rear of the cone mount- 
ing. This part of the front structure is 
detachable so that access can be gained 
to the starter motor and other com- 
ponents for servicing purposes. The 
stem of the Y is inserted into the box 
section side member, and its arms are 
bolted to brackets welded to the cross 
member under the toe board. One of 
these brackets is beside the propeller 
shaft tunnel and the other is adjacent 
to the sill. They are formed by 
16 S.W.G. U-sections inserted horizon- 
tally through holes punched in the walls 
of the top hat section cross member. 
The sides of the holes in the cross 
member are flanged and spot welded to 
the U-section, the base of which is at 
the front. Another 16S8.W.G. U- 
section is wrapped round the front end 
of the first one, but it is positioned 
vertically with its base at the bottom 
and its arms spot welded to the sides 
of the other, thus forming a box open 
only at the top. The holes for the 
attachment bolt of the Y-piece are 
punched through the two 16S.W.G. 
thicknesses on each side of the bracket 
assembly. 

Practically all the main components 
at the front end are readily detachable 
and therefore can be replaced by new 
ones in the event of their being 
seriously damaged. Included in these 
detachable components are the front 
wings and the grille panel. Another un- 
usual and equally noteworthy feature 
of the vehicle is that the rear wing 
panels are also bolted on so that they 
can be readily replaced. 

As has already been mentioned, the 
rear spring on each side is mounted on 
a longitudinal, top hat section member 
spot welded to the seat pan and boot 
floor between the heel board and rear 
skirt panel. The methods of reinforcing 
the spring eye and shackle attachments, 
as well as the bump stop attachment 
and shock absorber mounting brackets, 
are shown in an accompanying illus- 
tration. At the extreme rear end, the 
sides of the top hat section are flanged 
outwards and a 16 S.W.G. closing plate 
is spot welded on. On each side, a hole 
is punched through the flange and the 
closing plate. These holes are for the 
bolts securing the bumper iron, which 
is of cranked form. 


lee, 


The attachment of the ends of the rear longitudinal members, and the spring eye and shackle 
mountings 
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VACUUM METALLIZING 


and Protective Bright Metal Finish 


A Decorative 


film of metal on a wide range of 
materials, including metals, plas- 
tics and glass, provides an economical 
alternative to electroplating for articles 
that are not subjected to herd or 
abrasive wear. It is applied over a 
coat of synthetic lacquer which covers 
up small surface irregularities and 
serves as a key for the metal film. By 
this means the need for preliminary 
polishing operations is eliminated. 
Though primarily regarded as a 
decorative finish it also has a protective 
value since the metal coating, in con- 
junction with the base lacquer, is 
continuous and effectively covers small- 
radiused or sharp edges. The thick- 
ness of the metal film ranges from 5 to 
10 millionths of an inch only and 
usually it is protected against handling 
and wear by a coating of clear lacquer. 
Each lacquer coating, applied by 
spraying or dipping, is air-dried or 
cured. Such composite coatings are 
resistant to exposure to normal atmo- 
spheres and have undergone the usual 
100 hr. salt-spray test without attack. 
The process is based on the fact that 
metals can be vaporized in a vacuum. 
It is carried out in large sealed 
chambers that are exhausted down to 
10 “mm Hg by an eccentric vane pump 
and two diffuser pumps. (Normal 
atmospheric pressure is 760 mm Hg). 
Small articles to be metallized are 
mounted on the spindles of a support 
frame that can be slid from a light 
trolley directly into the vacuum 
chamber. All spindles are connected 
by chain drives to a central spindle 
that engages a hand crank in the rear 
wall of the chamber to enable them 
to be rotated to expose all sides of the 
articles to the sources of metal located 


Tie method of depositing a thin 


Vaporization of the coating metal is observed by the operator 
controlling the heating current 


centrally in the support frame. These 
consist of lengths of aluminium wire 
loosely wound around tungsten heating 
elements. 

When the loaded chamber has been 
exhausted to the desired high vacuum 
the operator applies current to the 
heating elements and the aluminium 
wire is heated to incandescence and 
finally evaporated. The operator 
watches the process through a window 
in the chamber cover, avoiding the 
use of more current than is necessary 
to vaporize the aluminium, since 
vaporization of the tungsten will cause 
discoloration of the metal film. A 
second operator slowly rotates the 
spindles carrying the articles being 
treated. ‘The vaporized metal spreads 
in all directions, forming on the articles 
a brilliant, lustrous film. 

The process is most suitable for 
articles of small to medium size, say 
from 1 in to 8in diameter. Very small 
and also large articles are more difficult 
to mount in the chamber to obtain 
satisfactory coverage and may neces- 
sitate special fixtures. The chambers 
used in the plant operated by A.E.R. 
(1938) Ltd., 196, Great Cambridge 
Road, Enfield, Middlesex, as shown in 
the illustrations, can accommodate 
articles to a maximum size of 3 ft by 
3ft or flexible sheet of 3ft by 1-5 ft. 
Shape is not of prime importance as 
the coating is thrown into recesses and 
intricate figured surfaces. It is not 
practical, however, to coat the interiors 
of small bore tubes. 

Normally, aluminium is the metal 
selected for deposition since it is 
economical, resembles a brilliant silver 
in appearance and is non-tarnishable. 
Other metals such as chromium, silver, 
gold or copper may be used for special 


applications. As regards colour the 
process is extremely flexible. By intro- 
ducing a suitable dye in the protective 
lacquer coating a brilliant gold, red, 
green or other colour may be obtained. 
As a variation of the brilliant finish 
a metallized crackle effect can be 
produced on metals and _ phenolic 
plastics. 

The process is admirably suitable for 
headlamp reflectors which, being 
totally enclosed, are not given a protec- 
tive coating of lacquer in order to take 
full advantage of the brilliant metal 
surface. The reflectivity of bright alu- 
minium is superior to chromium plate 
and is approximately equivalent to that 
of silver plate, with the additional 
advantage that it is non-tarnishable. 
An interesting application is a driving 
light, moulded in a plastics material, 
with the reflective coating deposited 
directly on the body moulding. 
The metallizing of ‘“three-dimen- 
sional” mouldings in Perspex or 
other transparent plastics for car 
badges and horn buttons is well estab- 
lished. It could be utilized for various 
items of interior trim, and die-cast 
interior door handles, metallized and 
protected by a special lacquer, are 
currently under investigation. Red 
reflectors are metallized over a dyed 
base lacquer on the rear surface of 
transparent plastics mouldings and by 
suitable masking a clear disc or panel 
can be left so that a single component 
can serve for a reflector and a braking 
or direction indicator. Similar methods 
are used for signs, nameplates and such 
articles produced by vacuum forming. 
In that process a sheet of cellulose 
acetate is embossed by atmospheric 
pressure after being clamped over a 
mould from which the air is exhausted. 


Withdrawing the loaded support frame after deposition of the 
metal and relief of the vacuum in the chamber 
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SHELL MOULDS AND CORES 


Important Developments in Polygram Equipment 


OT surprisingly, in view of its 
N potentialities, the past few years 
have seen greatly increased 
interest in the shell moulding process. 
As a method of economically producing 
relatively small castings of high quality 
and to close dimensional tolerances, 
the process is already well established. 
More recent developments have made 
it possible to use the process for 
castings up to more than 200 lb weight. 
Metals ranging from aluminium to 
stainless steel are cast successfully. 
Polygram Casting Company Limited, 
Power hood, Gunnersbury, London, 
W.4, have been pioneers in developing 
both the actual process and the equip- 
ment to be used. Initially, the equip- 
ment ‘or the Polygram process was 
designed for hand operation, but it was 
realized that mechanized equipment 
was essential if the process was to be 
exploited to the full. After considerable 
research, the Polygram mould maker 
Mark IV was introduced late in 1952. 
This machine embodied two distinc- 
tive features, multiple pattern plates, 
which by automatic indexing could be 
invested in rotation, and automatic 
springless ejection. Since then there 
have been important developments, 
which are dealt with in these notes. 
Before the mechanical developments 
are discussed, it may be advisable to 
make brief reference to the materials 
for the Polygram process. These 
materials have all 
been _ specially 
developed for the 
process and have 
been fully tested 
in actual foundry 
practice. They 
include :— 


Resin _ binders. 
The resin binder, 
when mixed with 
selected sands, 
provides the basic 
raw material for 
shell moulds. A 
large percentage 
of the Polygram 
resin binder con- 
sists of 100 per 
cent phenol resin, 
since this is con- 
sidered to be more 
economical in the 
long run than the 
cheaper cresylic 
or resins. 
The remainder of 
the binder con- 
sists of patented 
ingredients intro- 
duced to give the 
optimum com- 
bination of strip- 
ping qualities, 
absence of peel- 


ing, mould strength and surface finish. 

Conditioning agent. A new pattern 
plate must be treated with conditioning 
agent before it is put into use to ensure 
free separation of the moulded shell 
from the plate. This cbject is effected 
by a few applications of the Polygram 
conditioning agent, which also provides 
an effective base for the stripping agent. 

Stripping agent. This is applied to 
the pattern plate before every shell 
mould to ensure ease of ejection. Both 
this agent and the conditioning agent 
contain no water, so there is no rusting 
of the ejection mechanism. On the 
contrary, Polygram materials tend to 
form a very fine skin of inert chemicals 
over the equipment that gives protec- 
tion against corrosion. 

Anti-separation agent. This operates 
to prevent the separation of a properly 
blended resin and sand mixture into 
its component parts. 

Adhesives. The adhesives are used 
to seal the half moulds into one whole 
ready for the pouring. Polygram 
adhesives have been specially developed 
for the very quick setting that is 
required in assembling moulds on the 
Polygram shell mould closer, which is 
described later. 


Mould makers 
The latest Polygram developments 
for shell mould making are three two- 
station, pneumatically operated, semi- 


Fig. 1. Polygram semi-automatic shell mould maker Mark VI.E. 20 in «24 in 


automatic machines with all electric 
heating. These machines, which are 
designated Mark V.E, Mark VI.E, and 
Mark VII.E, are fundamentally similar 
in design, the only major differences 
being in the size of pattern plates each 
machine will accommodate. The V.E 
machine will accommodate a range of 
pattern plates from 16in x 12in to 
20 in x 14in, the VLE 14inx 18 in to 
22 in x 24in and the VII.E 24 in x 20 in 
to 30 in x 36in. A Mark VI.E machine 
is shown in Fig. 1. The following 
description applies to ali three 
machines. 

These machines have been specially 
designed to give long and efficient 
service under the extremely arduous 
conditions that are inseparable from 
foundry work. They are, therefore, 
very rigidly constructed. Equal impor- 
tance has been given to the. reduction 
of operational fatigue to a minimum. 
For this reason, the pattern plates are 
pneumatically put on to and taken off 
the dump box. Furthermore, the 
centralized bin unit minimizes operator 
movement. 

Another refinement is that suitable 
counterbalances ensure that the heavy 
pattern plate comes gently into position 
on the dump box. Once the plate is 
in position on the dump box, it is auto- 
matically and positively clamped so 
that there is no escape of sand and resin 
mixture. These machines are kept 
to a minimum 
overall size 
through the ar- 
rangement by 
which mould 
ejection takes 
place within the 
area of the curing 
oven instead of on 


separate tables. 
Another impor- 
tant element of 


the design is the 
pin method of 
ejection, see Fig. 
2, without there 
being recourse to 
springs to prevent 
the pins from 
dropping forward 
as the pattern 
plate is inverted. 
The operation 
sequence is:— 
(1) Heat the pat- 
tern plate by 
means of the 
electric _ele- 
ments situated 
with the oven 


above the pat- 


tern plate and 
in a Static posi- 
tion below the 
plate. 
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Fig. 2. The springless ejection system on the machine shown in Fig. 1 


(2)Spray with stripping solution. 

(3) Bring the pattern plate on to the 
dump box by means of the pneu- 
matically roll-over device. 

(4) Manually roll over the dump box 
to invest the pattern plate. 

(5) Predetermined investment period. 

(6) Return the dump box to its normal 
position. 

(7) Operate the roll-over device to bring 
the pattern plate, with the soft 
plastic mould adhering to it, back to 
the original position. 

(8) Lower the oven over the pattern 
plate and leave for the curing period. 

(9) Lift up the oven and eject the mould 
from the pattern by means of the 
pneumatically - operated ejector 
piate. 

During the curing operation at one 
station, the operator invests the pattern 
plate for the other station. By the time 
investment is completed and the second 
plate has been returned to the position 
for curing, the first mould will be ready 
for ejection, 


Core makers 


There can be little doubt that the 
Polygram core makers are in many 
respects the most important of the 
developments described in these notes. 
It. was realized that a shell core would 
provide a high degree of accuracy, 
surface finish and permeability, and at 
the same time eliminate the need for 
core driers and stoving. Furthermore, 
a shell core maker would have a much 
wider appeal than shell moulding 
machines, since the use of shell cores 
need not be confined solely to shell 
moulding. On the contrary, they can 
also be used with advantage in conven- 
tional sand moulding and in gravity 
die-casting. From the outset it was 
considered desirable that the machines 
should be suitable for a wide range of 
both simple and complex cores, and 
that the cores produced should, 


wherever possible, be hollow to give 
high permeability and low material 
cost; at the same time, the cores must 
have high strength, good delineation 
and high surface finish. As a result of 
several years of research and testing, 
three Polygram core makers have been 
developed; the Mark VIIILE fully- 
automatic machine shown in Fig. 3, the 
Mark IX three-station bench-type 
machine and the Polygram-Croning 
Mark XI machine. 

The Mark VIII.E machine has been 
designed specifically for large quantity 
production of similar cores. Essentially 
it comprises a fill- 
ing and evacuating 
head, and is a two- 
station unit fitted 
controlled, 
electrically - heated 
closing and _strip- 
ping clamps. Each 
station will hold a 
pair of boxes, and 
the maximum size 
of box that can be 
accommodated 
9 in x 6 in x 6 in, 

Sand/resin mix- 
ture is carried in a 
hopper of ample 
capacity that can be 
rotated through 
360 deg, so that 
cores too large to 
be accommodated 
in the grips can be 
made by suitably 
rotating the head. 
The core boxes are 
opened end closed 
pneumatically by a 
simple lever con- 
trol, and precise 
location is  auto- 
matically assured. 
The electrically- 
heated, Sunvic 
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controlled, clamping jaws maintain the 
core boxes at the correct investment 
temperature. When an appropriate 
push button is depressed, sand/resin 
mixture from the hopper fills the box 
at the required pre-set pressure. After 
investment is complete, another push 
button is operated and any excess 
material is evacuated to a storage bin 
for subsequent use. An_ efficient 
mechanical seal prevents loss of expen- 
sive material during the filling opera- 
tion. A built-in pyrometer, spray gun 
and air blast make this machine 
completely self-contained. 

The method of operation is:— 

(1) The core boxes are brought to the 
correct operational temperature and 
sprayed with stripping solution. 

(2) The hopper head is moved over the 
core box and clamped into position; 
a push button is depressed and the 
sand/resin mixture is rapidly forced 
into the box. 

(3) After the five seconds investment 
period, another push button is 
depressed and the surplus material 
is evacuated. 

(4) The hopper is positioned over the 
second box and the cycle is 
repeated. 

(5) Shortly after the second box has 
been filled, the first core will be fully 
cured and the box can be returned 
to the starting position and the core 
lifted out. 

There can be no doubt that this 
machine has tremendous potentialities 
for long run production. In the first 
place, it can be used for complex cores 
that hitherto have been produced by 
hand ramming. Secondly, the total 
production time per core is much lower 
than with any method previously 
employed. The actual filling time is 


Fig.3. Polygram automatic shell core maker Mark VIII.E 
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appreciably less, but the greatest time 
saving arises from the very short invest- 
ment period as compared with normal 
core baking. Finally, the automatic 
evacuation of surplus material allows 
the maximum effective use to be made 
of the sand/resin mixture and also 
maintains an extremely clean working 
atmosphere. 

The Mark IX machine, see Fig. 4, 
has been designed to accommodate a 
much wider range of core boxes than 
the Mark VIII.E. It has the same 
design of blowing head for filling the 
boxes and evacuating the surplus 
material, but in place of the fixed jaws 
for clamping the core boxes, there are 
three tables that can be adjusted to suit 
the varying heights of three core boxes 
to be operated in turn. It also differs 
from the Mark VIII.E in that it must 
be used in conjunction with a separate 
oven for heating and curing purposes. 
Many conventional sand foundry core 
boxes can be used on this machine 
without alteration, providing they are 
made of a suitable metal. The opera- 
tion cycle is:— 

(1) A core box, previously heated to the 
working temperature in a separate 
oven and treated with the stripping 
solution, is held in position on the 
work table. The blowing head is 
then brought into position to fill the 
box and then evacuate the surplus 
material. 

(2) The filled box is returned to the 
separate oven for curing. 

(3) While the first core is being cured, 
a second core is made on the second 
table, which may be adjusted to 
take a different height of core box. 

(4) A third core is made in the same 
manner at the third station, which 
will accommodate boxes up to a 
height of 24 in. 

The Polygram-Croning Mark XI 
machine, see Fig. 5, has been developed 
specially for jobbing work. It is there- 
fore designed to deal with a wide varia- 
tion in type of size of core. This 


Fig. 5. Polygram-Croning shell core maker Mark XI 
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core maker differs 
trom the two 
previously des- 
cribed in that it 
does not embody an 
automatic evacua- 
tion system. The 
operation cycle 
is:— 

(1) A core box, pre- 
viously heated in 
a separate oven 
and treated with 
the stripping 
solution, is posi- 
tioned over the 
blowing head 
and held by an 
adjustable 
clamp. 

(2) Operation of a 
pedal admits the 
sand/resin mix- 
ture. A pressure 
control valve 
allows any 
desired blowing 
pressure to be 
applied. The box is held in posi- 
tion for the investment period. 

(3) When investment is complete, 
surplus mixture is emptied into the 
machine through the knock-out 
grid, and the core is transferred to 
the separate oven for curing. 


Mould closing 


For two reasons the use of mechani- 
cal devices, such as clips and bolts, for 
closing a shell mould is far from satis- 
factory. In the first place, their action 
is of necessity localized and cannot be 
relied upon to exert uniform pressure 
over the complete surface of the 
mould, and a uniform pressure is highly 
desirable. Secondly, the time taken to 
close a mould by mechanical devices 
will usually be unduly long in relation 
to the other time cycles in the complete 
process. 

Hot setting adhesives are used in the 


Fig. 4. Polygram bench type shell core maker Mark|X 


Polygram method of assembling shells, 
and two pieces of equipment have 
been developed for closing shell 
moulds rapidly and effectively. They 
are a mould heating oven, shown at 
the left in Fig. 6, and a shell mould 
closer, shown at the right in Fig. 6. 
Adhesive is applied to one half of a 
cold shell mould, and the heat required 
to set it is supplied by the other half 
mould, which has been brought to the 
correct temperature in the mould 
heating oven. 

The temperature to which the top 
shell is raised is critical and the Poly- 
gram mould heating oven has been 
designed to maintain this temperature 
to within +10degC irrespective of 
the period that the shell remains in the 
oven. It is also so designed that once 
a shell has been placed in the oven it 
cannot be removed until it has reached 
the operational temperature. The 


Fig. 6. Polygram mould heating oven (left) and Polygram shell mould closer 
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special features of this oven are:— 

(1)Opening the oven door auto- 
matically rotates the cold shell into 
the heating zone and presents a 
fully heated shell to the front for 
removal. 

(2) The oven does the duty of an 
automatic tunnel stove at a very 
much lower initial cost. 

(3) It is gas-fired and consumes only 
45 ft® per hour. 

(4) There is automatic 
control, 

Au extremely ingenious method has 
been devised for exerting a uniform 
pressure over the whole surface of the 
mould during the closing operation. In 
the Polygram closer the mould is com- 
pletely enclosed between two rubber 
diaphragms, of which the upper one is 
mounted on a hinged frame to permit 
the mould to be inserted. Air is then 
exhausted from the space between the 
diaphragms and a uniform pressure of 
approximately 151b/in* is exerted on 
both sides of the mould irrespective of 
its contours. This pressure js main- 
tained for a sufficient period to allow 
the adhesive to set, after the top 
diaphragm is hinged up and _ the 


temperature 
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mould, ready for casting, is removed. 
This unit will give an output of about 
60 moulds per hour. 

An intimate mixture of sand and 
resin is an essential factor in successful 
shell moulding. For this reason, the 
Company have developed a mixer 
which, in addition to being efficient, is 
cheap, simple to operate and is dust 
proof. It consists essentially of a frame 
that carries two parallel shafts which 
are driven simultaneously by an 
electrjc motor through a vee rope 
reduction train. These shafts carry 
four rubberized rollers so spaced as to 
engage on and rotate the mixing drum. 
A special removable agitator assembly 
is fitted inside the drum, which is 
closed at one end by a lid with a rubber 
gasket. “Two drums are supplied with 
each machine. 

For successful shell moulding it is 
essential to use special sands that are 
much more expensive than those used 
in conventional sand moulding. 
Hitherto, it has been the practice of 
Polygram Casting Company Limited 
to use new sands of the finest physical 
and chemical characteristics in the 
making of cores and moulds. This 
practice reduced the number of 


A PAPER entitled “ Air- or Water- 


Cooling” by R. Kloss has been 
published in A.T.Z., November, 1953. 
This paper is a reply to another on the 
same subject, by W. D. Bensinger. 

The author states that water-cooling 
systems in high-speed engines have 
been improved in recent years, notably 
by the use of quick-response thermo- 
stats and pressurized cooling. ‘These 
improvements have reduced engine 
sensitivity to unfavourable operating 
conditions and to sulphur-containing 
fuels. They have also increased engine 
life to an economically tolerable level. 
Further increase in coolant tempera- 
ture has been precluded by _ the 
physical properties of water. Advan- 
tages of air-cooling include operational 
safety, economy, and insignificant 
maintenance requirements. Neverthe- 
less, water-cooling is obviously prefer- 
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able for vehicles where silent running 
is a prime requirement. 

Performance data show that air- 
cooled engines can very well compare 
with the Daimler-Benz engines men- 
tioned by Bensinger, provided swept 
volume, number of cylinders and rota- 
tional speeds are similar. For the same 
swept volume, the air-cooled engine is 
23 per cent lighter, though the greater 
heating of the intake air reduces the 
output by 6 per cent. However, the 
weight per horse power is 17 per cent 
less, and the advantage in weight and 
length would not be lost by increasing 
the swept volume by the 6 per cent 
necessary to obtain equality of output. 

With reference to the desirability of 
high specific outputs, it is stated that 
even in aircraft engines, air-cooling is 
preferred In the Volkswagen, the 
relatively low specific output js due to 
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variables by establishing a material 
constant. In the interests of economy, 
investigations have been carried out 
into the qualities of reclaimed sand. 
They have been reassuring in that they 
show that the material constant is not 
greatly altered and the Company have 
now adopted the practice of reclaiming 
sand. For this purpose they have 
developed a simple, but effective, sand 
reclamation oven. It is operated as 
follows : — 
(1) A gas torch is applied to an aperture 
in the base. 
(2) The oven is filled with broken 
moulds to a depth of about 12 in. 
(3) When, in about 10 minutes, the 
mould pieces are ignited, the gas 
torch can be withdrawn. 
(4)Complete filling the oven. Re- 
claimed sand will trickle through 
the base to a suitable container. 


This unit has the following special 
features: other than labour for loading, 
there are no running costs; after initial 
ignition has occurred, combustion is 
self-supporting and reclamation is con- 
tinuous so long as moulds are loaded 
into the oven; sand is reclaimed at the 
rate of 1-14. cwt per hour. 


a deliberate design policy, and not to 
the air-cooling system employed. 
Again, as to oi!-coolers, the author’s 
view is that linking the oil-cooler to 
the water-cooling system is a mistake, 
since the warming-up period is pro- 
longed with the engine cold, and heat- 
transfer from the oil is poor when the 
engine is hot, because of the small 
temperature difference. With air- 
cooled oil-coolers, the air intake is 
closed during the warming-up period, 
while under full load there is a con- 
siderable temperature difference 
between the lubricant and the fresh, 
cold air. These and further consider- 
ations, including production figures for 
both types of engines, lead to the con- 
clusion that the real point at issue is 
when to use air-cooling and when to 
use water-cooling. M.I.R.A. Abstract 
No. 6760. 


TYRE PERFORMANCE ON ICE 


N article entitled “Study of the 

Factors Affecting the Friction of 
Tread Compounds on Ice,” by C. S. 
Wilkindon, Jr., appeared in India 
Rubber World, July 1953. Experiments 
to determine the frictional properties 
of rubber on ice have generally been 
made with motor vehicles on frozen 
lakes, but this article describes labora- 
tory tests made on small rubber speci- 
mens in an apparatus contained within 
a refrigeration chamber. 

Various factors affecting friction, 
including the velocity of sliding, type 


of path and method of applying the 
load, were studied. With increase in 
velocity from zero to 100 cm/sec, the 
coefficient of friction ‘k’ first rose 
rapidly and then fell gradually. This 
was clearly shown on a graph plotted 
to log scale; and 0-8, the maximum 
value of ‘k,’ was reached at — 20 deg C. 
At —10deg C it was about 0-5. Other 
curves showed that ‘k’ fell progres- 
sively with increase in load. This effect 
was attributed more to local melting 
of the ice owing to frictional heat than 
to the lowering of the melting point by 


pressure. There appeared to be little 
difference in frictional load whether 
the three specimens ran on one single 
path, or on three separate ones. As 
temperature was reduced, ‘k’ reached 
a maximum value of about 1-2 at — 30 
deg C with a 61b load, but maxima 
could not be reached at the higher 
loads, owing to frictional heat deve- 
loped. By increasing the pressure 
from about 40 to 200 Ib/in® at constant 
temperature, ‘k’ was reduced from 
about 0:2 to 0-1. M.I.R.A. Abstract 


No. 6654. 
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A Study of Diesel Behaviour 


STUDY of stalling 
A behaviour of engines in general 

and of diesel engines in parti- 
cular seems overdue in view of the 
difficulties experienced with diesel 
engines under severe load conditions, 
such as earth moving, rough terrain 
hauling and slow idling. All users 
want engines that can “lug” and that 
can idle slowly without danger of 
stalling, but before stall-proof engines 
can be designed more must be known 
about _ stalling 
behaviour and the 


factors that 
influence it. 
One type of 


stalling may be 
dispensed at the 
outset. It is a 
simple fact that 
whenever the 
horse-power 
needed to carry 
the load is greater 
than the maxi- 
mum horse-power 
of the engine, 
stalling will occur, 
either at once or 
as soon as the inertia stored in the fly- 
wheel and other masses is dissipated. 
This type of stalling has no part in the 
following discussion. However, engine 
stalling is often experienced when the 
engine has the power to carry the load. 
That means that equilibrium between 
the power output and power input of 
the machine is possible. It is not the 
lack of equilibrium that causes the 
engine to stall, but the lack of stable 
equilibrium, as will be seen from the 
following discussion. 


Mechanics of stalling 
Consider a prime mover with a 
rotating shaft, the engine, coupled to a 
machine, which may be any mechanism 
that turns when the necessary effort is 
applied to it. The machine 
may be a vehicle, a saw, a 
pump, a propeller, or one-half 
of a hydraulic torque con- 
verter — the half that is 
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reaches equilibrium again or wrecks 
itself. On the other hand, if at any one 
time in a coupled system T,<T,,, the 
system will begin to lose speed and 
will continue to lose speed until it 
either reaches equilibrium at another 
speed or stalls, 

This is elementary until the speed 
comes in. Every engine has a definite 
torque characteristic; that means it 
develops a certain amount of torque, 
lb-ft, at a certain r.p.m. The torque: 


Throttle serrip 


Torque 


R.p.m 
(a) 


Fig. 1. Engine torque curves. (a) carburettor engine. (b) diesel engine 


r.p.m. curve of an engine may refer to 
a given fuel control setting or to a given 
governor setting, to a given accelerator 


pedal setting, or to another given 
setting arbitrarily specified. Every 
machine also has a definite torque 
characteristic, which means it will 


absorb a definite amount of torque, 
Ib-ft, at a certain shaft speed for a 
given setiing. 

A typical torque curve of a car- 
burettor engine is shown in Fig. la. It 
drops considerably from the maximum 
torque to the maximum speed torque 
even at full throttle and more at part 
throttle. The speed corresponding to 


this maximum torque is lower than the 
speed at which maximum power is 
developed. 


A typical engine torque 


coupled to the engine. When 
running, the engine develops 
torque or turning effort and 
the machine absorbs torque, 
and at a constant rotational »% 
speed an _ equality exists 
between engine torque, T., 
and machine torque, T,,, so 
that T-=Tm. 

If at any one time in a 
coupled system T,>T,,, the 
rotative speed will no longer 
be uniform. The surplus 
torque T,—T,, will accelerate 
the system until it either 


Rpm 


Fig. 2. Torque curves for various machines coupled to a diesel 


engine 


curve referring to a diesel engine with 


a fixed fuel control-rod setting is 
shown in Fig. 1b. The drop in the 
torque curve between maximum torque 
and maximum horse-power is less. 
The torque characteristics of power 
absorbing machines’ vary greatly. 


Three typical curves are shown in Fig. 
2. When an engine coupled to a machine 
runs at a 
equality exists 
output 


common uniform speed, 
between the engine 
and machine input 
torque determined 
by the point of 
intersection of the 
two torque curves, 
as shown in point 
A in Fig. 2. A 
diesel engine 
coupled to a lift 
truck shows also 
another point of 
intersection at B. 


torque 


road _ vehicle 
having a torque 
curve like the 
R.p.m dashed line also 
(b) . has another inter- 


section at C, but a 
propeller curve 
would have not more than one inter- 
section. Constant speed operation can 
only take place at points of intersection. 

When two points of intersection 
exist, stable operation can only take 
place at A. At B or C the operation is 
unstable, which means that in practice 
it cannot take place at all except for a 
very short period. Now visualize equi- 
librium operation and consider the 
effect of a minute disturbance. Such a 
disturbance can be caused by a slight 
variation of the load or by a cycle-to- 
cycle variation of the fuel feed, or one 
cylinder missing in one cycle, or for 
other reasons. Suppose that while the 
unii is operating at A a little less fuel 
is introduced during one cycle which 
causes a minute speed drop from n to 
n'. This will cause the engine 
torque to increase from T to 
T’. At this point there will 
be a surplus engine torque 
which will cause the couple 
to speed up. Equilibrium will 


be quickly restored at A’. 
We call T,=T!—T=restor- 
ing torque. restoring 


torque is positive at point A 
when the engine loses speed 
and negative when it gains 
speed and so it tends to pre- 
vent the engine from stalling 
or racing. 

If the engine operates at 
n point B or C and a disturb- 
ance occurs, the result will be 
different. A drop in speed, 
caused, for instance, by a 
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Fig. 3. Ball analogy of engine-machine stability 


little less fuel being fed during a single 
cycle, will produce a negative restoring 
torque, This will cause a further speed 
drop and with it a greater deficit in 
torque. This disequilibrium grows 
from cycle to cycle until the engine 
stalls. Since such minute disturbances 
are unavoidable, an engine-machine 
couple js not able to operate at inter- 
section B or C. Only a stable equi- 
librium permits practical engine 
operation. A_ stable equilibrium is 
characterized as where: 

1, Engine torque= Machine torque 

2. Engine speed= Machine speed 

3. There is positive restoring torque 

for slight speed drop. 

Expressed mathematically the con- 

dition of stable equilibrium at n, r.p.m. 


1s: T 
(1) 
d(T. Tm (2) 
dn 


In what follows, the negative value 
of the derivative d(T.—T»)/dn_ is 
termed Slope of Restoring Torque, 
abbreviated SRT. For an engine to run 
stable the SRT must be positive, that 
is, SRT>O0. If SRT is for any reason 
negative, the engine-machine couple is 
not in stable equilibrium and will stall 
or race. 

These relations can be visualized by 
envisaging the stability of a ball on a 
surface. For the ball to be in equi- 
librium, the resultant of all forces 
acting upon it must be zero. This 
happens in positions A, B, C, D and 
E in Fig. 3. Position A represents 


Te 


Tm Unstable 


Unstable 


AUTOMOBILE 
ENGINEER 


stable equilibrium 
because a minute 
displacement right 
or left will produce 
a force which com- 
pels the ball to 
return to its 
original position. 
The ball can also 
be in equilibrium 
te in position B, but 
that is an unstable 
equilibrium because 
a minute displace- 
ment will force it 
to run away. In 
position C the ball 
is std@ole against an 
infinitesimal _ dis- 
placement to the 
right but unstable 
to same to the left. 
In position D it is 
the other way. In 
position E the ball 
is stable, but not 
very, because a 
small displacement 
to the left will 
upset it. The corre- 
sponding torque 
curve intersections 
are shown on the 
right where the 
engine and machine 
torques are indi- 
cated the 
intersection point 
against  f.p.m. 
increasing to the right. 

As seen from position E, the fulfil- 
ment of stable operation is not suffi- 
cient to insure stable operation in 
practice. The angle of intersection also 
has an influence. A wide angle inter- 
section as shown by the propeller 
curve, Fig. 2, is best. The intersection 
shown by the road vehicle at A is fair. 
A very acute intersection as shown by 
the lift truck is unsatisfactory because 
then a small increase in load torque 
(or a small decrease in engine torque) 
makes a large decrease in r.p.m., and 
the equilibrium point may slide from 
A to B, which surely produces stalling. 

This makes it plain that the stalling 
characteristic of an engine depends as 
much on the coupled machine as on 
the engine itself. Machines which by 
nature have rapidly rising torque 
characteristics (like a propeller) are 
difficult to stall because, no matter how 
unfavourable the engine torque curve 
is, they rarely allow an unstable equi- 
librium. Shovels, on the other hand, 
stall easily because often the restoring 
torque is small or negative. 


Stable 


Factors influencing engine stability 

Let us now turn our attention to the 
engine. Obviously, the more declining 
the engine torque curve is, the more 
stabie the engine is and the less likely 
it will stall if coupled to a machine. 
While the torque curves of prime 
movers display a great variety (con- 
sider the steam engine on one hand 
and the synchronous electric motor on 
the other hand), the torque curves of 
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“internal combustion engines are pretty 


much alike and look like a hill with 
gentle slopes to the right and to the 
left of the peak. At any one speed the 
torque is determined by the amount of 
fuel burned per revolution and by the 
thermal efficiency of the conversion of 
the fuel energy into mechanical work. 

If the specific fuel consumption is 
known for any speed-load combination, 
from the equation: 

2-T.n _ 60nGz 
33,000 f 
the torque is obtained as: 

T, — 33,000x60xz G 

2n f 

where T.=engine torque, n=r.p.m., 
F=total fuel consumption, lb/hr, f= 
brake specific fuel consumption, 1b/ 
b.h.p-hr, G=fuel fed per revolution 
per cylinder, lb, z=the number of 
cylinders. 

It is seen that if G/f is independent 
of the speed, T, is constant and the 
torque curve becomes a horizontal line. 
In the case of a naturally aspirated car- 
burettor engine, the amount of fuel 
introduced per cycle bears a more or 
less constant relation to the amount of 
air aspirated, which is equal to the 
engine displacement multiplied by the 
volumetric efficiency. Therefore, for 
any throttle setting: 

T.=Const2. 

If the volumetric efficiency decreases 
with speed as the top curve and the 
specific fuel consumption varies as the 
bottom curve, the torque must vary as 
shown in Fig. 4. 

With a diesel engine the amount of 
fuel introduced per cycle is not con- 
trolled by the amount of air taken in 
but is controlled independently by the 
fuel control rod of the injection pump. 
For a given control rod setting the 
injected quantity varies with the pump 
speed. In Fig. 5, the specific fuel con- 
sumption and the injected fuel quantity 
per cycle are shown for a diesel engine 
and the torque curve calculated from 
the above equation. For another 
control rod setting a different torque 
curve is obtained. A deciding factor 
in the shape of the torque curve of a 
diesel engine is the variation of the 
injected fuel quantity per cycle with 
the pump speed. 
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Fig. 4. Calculated torque curve for a car- 


burettor engine. Aijr-fuel ratio 12:1, 
inlet air density 0-0685 Ib./ft* 
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The popular port-controlled injec- elasticity is, how- 
tion pump has a rising delivery char- ever, an artificial | | | 
acteristic which means that the injected index at best. The 30fF- cycle 
fuel quantity (usually expressed stalling characteris- € nyection 
mm per cycle) increases as the pump tics of an engine © 25 < 
speed increases. The main reason for can best be exam- 3 099 ; 
this behaviour is the so-called “after- ined by observing : 
flow.” Delivery does not cease at the or calculating how 15 - 
instant the plunger helix uncovers the the engine behaves 
spill port but continues for a while under service load. ‘, 
afterwards. This afterflow is greater at A graphical analysis 
high pump speeds and produces a similar to that 
rising delivery characteristic. shown in Fig, 2 is a 
If the torque curves of the car- convenient method << 
burettor and diesel engines are com- to determine stall- 4 
pared, from the standpoint of stability ing characteristics. ” 
the comparison is unfavourable to the In Fig. 6 upon 
diesel which peaks at a relatively higher _ the torque curves of 
r.p.m. but for good economy is run a carburettor engine 
mostly at a low r.p.m. Furthermore, are superimposed eda 
the maximum torque of a diesel engine _ the torque curves of & 
is relatively lower than that of an Otto a vehicle at high 1 
engine. The “elasticity” of anengine gear. The engine < 
is expressed by Floessel' by the index: torque curves fall mee -_ 
Be max N at rated h.p. steeply at part 
~ Tat rated Mat max torque _—throttle. The reason 1200 1600 
Rpm 
Ag GS Fig. 5. Calculated torque curve of a diesel engine 
50 ie ll for this is that the cation. The points corresponding to “4 
ss air flow past the SRT=0 are those where the vehicle 
aa apes butterfly valve torque curves are tangent to the engine 
40K LL diminishes rapidly torque curves. All torque speed com- 
ai ; "4 with speed when _binations to the left of the RSRT=0 
re the butterfly is line are unstable and liable to cause 
ce partly closed. This stalling, as will be explained below. 
27 is responsible for That the SRT is positive is no sure 
4 ye the stable charac- guarantee, however, that the engine will 
ec teristics of the car- not stall. It only means that an infini- 
204 4 burettor engines. _tesimally smal! disturbance will not stall 
The vehicle resist- the engine. To be reasonably stallproof, 
ance torques are the SRT must have a certain magni- 
shown for level tude. How much depends on circum- 
10 road, 2 per cent, 4 __ stances. 
bo per cent and —2 In order to express the torque 
| per cent grade. The relationship in a _non-dimensional 
1000 7000 3000 wooo torque curves are manner and to make it independent of 
R.p.m. merely displaced the scale or units used, the concept 
20 40 Mph ® 80 «vertically by the “Relative Slope of Restoring Torque” 
400 


Fig. 6. Torque curves of a carburettor engine and of a passenger 


vehicle at high gear 


The elasticity of an engine is some- 
what indicative of its resistance to 
stalling. From Figs. 4 and 5, the elas- 
ticity of the Otto engine is 325. can 
=2-42, and that of the diesel engine 
oe 2300 _ 5. From Floessel’s statis- 
tics the elasticity of most four-stroke 
cycle Otto engines varies from 1-5 to 
4-5 with an average of approximately 
2-4. That of the two-stroke cycle Otto 
engines is somewhat lower. That of 
the four-stroke cycle (automotive) 
diesel engines varies between 1-2 and 
2-0 with an average of 1-79, and that 
of the two-stroke cycle diesel engines 
between 1-44 and 2-79 and averages 2-45. 

Contrary to popular belief the diesel 
is less “elastic” than the gasoline 
engine. What some people may have 
had in mind in describing the diesel 
“elastic” is that it responds more 
readily to the accelerator and has, 
therefore, a better pick-up. Floessel’s 


amount required to 
compensate for the 
force required to 
overcome the 
gravity. 

At any grade 
continuous opera- 
tion is only possible 
at the intersection 
points of the engine 
torque curves with 
the vehicle torque 
curves. But not each 
intersection repre- 
sents stable opera- 
tion. As stated 
above the slope of 
the restoring torque 
must be positive. 
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(RSRT) is introduced, defined as: 
d(T,—T») n 
RSRT = F 
and can be visualized as the per cent 
increase of restoring torque divided by 
the per cent increase in r.p.m. over a 
small increment. In these equations 
RSRT is independent of the scale of 
plotting the torque curves and of the 
units used. RSRT can be regarded as 
an index of stability; the greater it is 
the more stable the engine-machine 
couple is and the less likely to stall. 
Aside from the torque relationship, 
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Fig. 8. Graphical construction for the slope 
of restoring torque in an engine-machine 
couple in the case of semi-stable operation 


the stalling tendency of an engine- 
machine couple depends largely on the 
following factors: 

1. Magnitude of transient disturbance. 


2. Inertia of engine and _ coupled 
machine. 

3, Governor. 


inertia of the coupled system is zero, 
the smallest disturbance, such as the 
slightest reduction of fuel during one 
cycle or the slightest momentary 
increase in machine resistance 

will stall the engine. The 

greater the transient disturb- | 
ance the more likely the 
machine is to stall. 

The greater the inertia, the 
less likely the machine is to 
stall. In figuring inertia, to the 
flywheel inertia, the equivalent 
inertia of the engine and the « 
machine (vehicle) must be = 
added. Therefore, a heavier = 
vehicle is less likely to stall. 

A governor is an artificial £ 
anti-stalling device. No engine 
can stall without losing speed. ! 
If speed loss is prevented by ©& 
the governor the engine is = 
stallproof. The reason gover- 
nors do not always prevent 
stalling is that they lack the 
capacity or the speed of | 
response of governor. or 204 
engine to neutralize instan- | 
taneous disturbances in the 
torque equilibrium. But they 
are always helpful, especially 
if the RSRT is small. 

To make a vehicle reason- 
ably stallproof, RSRT must 


Clearan 


/Me 
4 


AUTOMOBILE 
ENGINEER 


exceed a certain value. We may select 
an arbitrary value of 1-0 and call it the 
line of stable operation. When 
RSRT=1, 1 per cent speed drop pro- 
duces 1 per cent torque rise. Points 
corresponding to RSRT<0 belong to 
the region of unstable operation where 
stalling is difficult to avoid. The region 
between 0<RSRT<1 may be called 
the region of semi-stable or quasi- 
stable operation. 

Reverting to Fig. 6, the line corre- 
sponding to RSRT =1 has been plotted 
and it falls to the right of the RSRT=0 
line. It almost coincides with the 
vehicle torque curve for 2 per cent 
grade. Below and to the right of 
RSRT=1 line the engine-machine 
couple is termed stable. The region 
between the two RSRT lines is termed 
semi-stable and above the RSRT=0 
line unstable. It is seen that this gaso- 
line engine mounted in a_ suitable 
vehicle produces stable operation in the 
practical region. When the grade is such 
that operation falls in the semi-stable 
region, gear shifting is called for. This 
happens to coincide closely with the 
2 per cent grade. 

Next, subject a diesel engine mounted 
in a vehicle to a similar analysis. The 
engine is a Krauss-Maffei four-cylinder 
two-stroke cycle diesel 


engine (described by and 
Schweitzer in Automobile Engineer, 
July 1952) and the vehicle a 15 ton 


truck with a gear transmission which 
gives one mile per hour at 41-7 1r.p.m. 
at high gear 

In Fig. 7 the engine and vehicle 
torque curves are plotted for various 
fuel control rod settings and various 
grades. Where the vehicle torque 


curves are tangent to the engine torque 
curves RSRT 
line. RSRT 


0. This is the instability 
1 line is also established, 
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Fig. 10. Speed-delivery characteristics of injection pumps 
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where the intersections are of such 


angle that: 


for which the graphical construction 
showr. in Fig.,8 can be used. In this 
way the field is divided into stability, 
semi-stability and instability regions. 
First, we note that the region of 
instability is very large, almost all below 
32 miles per hour, irrespective of grade. 
The region of semi-stability extends 
up to approximately 45 miles per hour 
and only above that is the vehicle 


Torque 


Rpm 


Fig. 9. Effect of gear ratio on stalling 


operation “stable.” Somewhere 
between 32 and 45 miles per hour it is 
advisable to shift to a lower gear to 
avoid stalling. This analysis again 
ignores the governor action. With a 
governor, stable operation is possible 
below these speeds. But a comparison 
between Fig. 7 and Fig. 6 clearly shows 
how much less stable the diesel engine 
is than the carburettor engine, both 
being mounted in a road vehicle. It 
becomes very clear why diesel engines 
cannot get along without governors. 

Knowing what makes it stall gives us 
clues how to make an engine more 
stallproof. We can quickly dispose of 
the very obvious ways to 
achieve this purpose in order 
to concentrate on those that 
are less obvious. Making the 
engine bigger or the load 
smaller obviously pushes the 
intersection points B and C in 
Fig. 2 to the left and reduces 
the stalling r.p.m. A similar 
effect can be obtained by 
making the load more steeply 
rising with the speed (pro- 
peller, pump, etc.). 

The most popular way to 
make an_ engine - machine 
couple more stallproof is to 
increase the transmission gear 
ratio. What a doubling of the 
gear ratio between engine and 
the rear axle does to a vehicle 
is seen from Fig. 9. The stall- 
ing torque increases to almost 
double and the stalling r.p.m. 


= becomes substantially lower. 

Hydraulic and electrical trans- 
missions have similar effect. 

1800 Restricting consideration to 


the engine itself, the most 
effective way to improve 
stability is by proper control 
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of the fuel introduction. It was noted 
that the carburettor introduces the fuel 
in such a way that the fuel feed per 
cycle decreases rapidly with the r.p.m. 
This makes the carburettor engine 
inherently stable. 


Speed-Delivery Characteristics of 
Injection Pumps 
In diesel engines the fuel injected 
per cycle varies less with the r.p.m., 
sometimes it slightly decreases, more 
often it slightly increases. Fig. 10 shows 
some typical speed-delivery character- 
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the spill port. A delay, due to inertia 
and friction, in the closing of the 
delivery valve results in backflow and 
is greater with softer delivery valve 
spring. 

Retraction is incorporated in many 
delivery valves. When a retracting 
delivery valve closes shortly after cut- 
off, the receding valve acts as a piston 
and sucks a certain amount of oil back 
from the line. Its purpose is to relieve 
the line from residual pressure and so 
prevent dribble and secondary open- 
ings of the injector needle. 


the positive members in the equation 
should be either small or they should 
decline with the speed. The negative 
members should increase with speed. 
Their general behaviour is shown in 
the accompanying table. In order to 
improve engine stability, the factors 


having favourable effect should be 
emphasized and the factors having 
adverse effects minimized or 
neutralized. 


Incomplete filling could be empha- 
sized by reducing the inlet port. A 
disadvantage is that equality in meter- 

ing among several cylinders 


istics of diesel injection 

pumps.?** It is fairly well FACTORS IN DELIVERY CHARACTERISTICS is then more difficult to 
known that the speed-deli- achieve. single-plunger 
very characteristic of the | Magnitude _ Effect on pumps, however, “ strangu- 
widely-used _port-controlled Increases Increases Engine lation metering 1s practical 
jerk pumps 1!s a rising one, Delivery With Pump Stability and in use. sy 

which does not favour | Speed Compressibility is empha- 
stability. The geometric dis- sized by increasing the 
siieniants ogee plunger | Geometric Delivery 0 Neutral clearance volume of the 
does not vary with the pump | ee t Lapeer pump (see low curves in 
speed, only with the rack Favourable(! Fig. 10). 
setting. Therefore, if the Backflow \ Revoureble greater tendency to airloc 
actual delivery were equal to | Retraction ? Insignificant and greater cycle-to-cycle 
the geometric delivery, it Preflow i +-(2) Adverse(*) variation in injection timing. 
would be represented by a | Afterflow t ' Adverse Complete elimination of the 


straight line, parallel to the 
r.p.m. axis. The actual volu- 
metric delivery of a jerk 
pump per pump cycle can 
be represented as: 

D actual=D geometric - 
Incomplete _ filling -Com- 
pressibility Leakage Backflow 
Retraction + Preflow + Afterflow. 

D geometric is equal to the plunger 
cross-sectional’ area times effective 
stroke, from inlet port closure to spill 
port opening. In a given pump this is 
controlled solely by the control rod or 
rack position. 

Incomplete filling is the result of 
throttling through the inlet port and 
is equal to the volumetric amount of 
vapour and entrained air in the fuel at 
the time of inlet port closure. These are 
determined the vapour 
pressure of and the entrained 
and dissolved air in the fuel 
and the absolute pressure in 
the barrel at inlet port closure. 
High supply pressure, large 
inlet port and slow pump 
speed improve the filling; en- 
trained air, dissolved air and 
high Reed vapour pressure 
have the opnosite effect. 

Compressibility of the fuel 
is approximately 3 per cent 
per 1,000 1b/in? compression. 
The higher the peak barrel 
pressure and the larger the 
pump clearance volume the 
greater the compressibility. 

Leakage is the volumetric 
amount of fuel which escapes 
from the system because of 
plunger clearance, injector- 
needle clearance, and imper- 
fect seals in the pump, line 
and injector. 

Backflow is the volumetric 
amount of fuel which flows 
back from the line to the pump 
barrel past the delivery valve 
shortly after the opening of 


Fuel-cu mm /cycle 


(1) It depends on the line resistance and valve opening pressure. 
If these are small, leakage decreases with speed because of 
less time available; if they are large, leakage increases with 
speed because of increased barrel pressure. 


(2) Probably insignificant. 


Preflow is the volumetric amount of 
fuel delivered before the inlet port is 
closed. The throttling in the inlet port 
just before its closure is sufficiently 
high to force some fuel into the line 
during this period. In our tests® 
preflow was insignificant. 

Afterflow is the volumetric amount 
of fuel delivered after the spill port 
opens, due to liquid inertia and 
throttling through the spill port. In 
our tests® afterflow was considerable 
and increased steeply with pump speed. 

For declining delivery characteristic 
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‘delivery valve produces the 
same effect only more so. 

Leakage is favourable if 
the valve opening pressure 
and/or the line resistance is 
fairly high. For this reason 
leakage can be artificially 
increased by a small hole through the 
valve as shown on the top curve of 
Fig. 10. Leakage is more effective if 
combined with a restriction to the flow 
as shown by the hollow-skirted delivery 
valve, shown on Fig. 10. With that 
arrangement, nicely tailored speed- 
delivery characteristics are produced, 

Backflow caused by the delayed 
closing of the delivery valve favours 
engine stability. Backflow can be 
emphasized by using a soft delivery 
valve spring. A potential disadvantage 
is delivery valve surge and spring 
breakage. This can be partly 
minimized by a delivery stop 
valve which limits its travel. 

Retraction has an_ insig- 
nificant effect on the speed- 
delivery characteristics. How- 
ever, by providing a small 
clearance between the retrac- 
tion piston and the barrel the 
speed-delivery characteristic 
is improved. 

Preflow as measured by the 
pump angle between geo- 
metric port closure and the 
first lift of the delivery valve 
was between 0 and 1 deg 
from 200 to 1,600 pump r.p.m. 
for a plain delivery valve, 
which is negligible. For a 
retracting delivery valve it was 
somewhat more but varied 
only little over the speed 
range. It probably can be 
ignored. 

Afterflow is more respon- 
sible for the unfavourable 
speed-delivery characteristics 
of a jerk pump than any 
other factor. The afterflow 
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increased from 1 deg at 200 
r.p.m. to 24 deg at 1,600 r.p.m. 
with plain delivery valve, and 
from 9deg to 44deg with 
retractive delivery valve. 
Afterflow can be reduced by 
using larger spill ports of 
rhomboidal shape to produce 
faster spill but that is seldom 
done because of manufactur- 
ing difficulty. 

As seen, the means to 
improve the speed-delivery 
characteristics of the conven- 
tional port-controlled jerk 

mp are rather limited. 

evertheless, distinct im- 
provement can be achieved by 
modified delivery valves 
which, however, must be 
developed individually for the 
engine to be served. 


Governors 
The principle of a limiting- 
speed governor is seen from 
the schematic in Fig. 11. As 
long as the rotative speed 
varies between, say, 400 and 
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Fig. 12. Variable-speed governor 
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rotative speed of less than 
400 r.p.m. sufficient to com- 
press the preloaded low- 
speed spring. Consequently, 
the sleeve will remain in 
position I and the control 
rack will respond to the 
pedal pressure solely, I act- 
ing as a fulcrum for the lever. | 

When the engine speed 
exceeds 1,500r.p.m. the fly- 
balls begin to move out com- 
pressing the high - speed 
spring, the sleeve moves 
toward H and turns the lever 
around fulcrum O, pulling 
the control rack to a reduced 
fuel quantity. This action 
prevents the engine going 
beyond 1,700r.p.m. When 
the engine speed drops to 
400 r.p.m., the flyballs begin 
to move in and the sleeve 
moves toward L while com- 
pressing the low-speed 
spring. This action pushes 
the control rack towards 
more fuel position and pre- 
vents the engine losing speed 


1,500 r.p.m., the flyballs occupy a_ is insufficient to compress the high- below 300r.p.m. 
constant position because the centri- speed spring over its preload, nor is In Fig. 11 (top) the ideal results of 
fugal force resulting from 1,500r.p.m. the opposite force resulting from a_ this type of governor are seen. If the 
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governor would act as 
described, the engine could 
never stall. Even though the 
governor does not influence 
the fuel quantity curve in the 
intermediate speed range, it 
provides a low limit to idling. 
Such a governor would effec- 
tively prevent stalling if the 
load disturbance were gentle 
and gradual. Actually, when 
torque curves are semi-stable, 
a more or less violent disturb- 
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inoperative. The engine 
obeys the foot pedal control, 
lever L turning around ful- 
crum B when the pedal posi- 


on them is a maximum fuel 
curve which determines the 
torque under full load condi- 


Fixed pedal 

tion is changed. The fuel 
- Fully ae control obtainable with a 

torque-control governor is 

shown on top of Fig. 14. It 

is seen that the part load fuel 

quantity curves are un- 

changed, but superimposed 


ance will make the unit slip 
into the instability region and 
then the engine will lose 
speed with such rapidity that 
the governor will be unable to 
stop it. Like a ball rolling 
down passes a small dip, the 
speed will roll down to 
complete stop. 
Variable-speed governor.— 
Fig. 12 illustrates the prin- / 


R.p.m. 


tion. This type of governor 
does not prevent stalling 
under part load. 


More fuel “ Stallproof “ governor. — 
The ideal governor seems to 
eotek eam be like the one depicted in 


Smoke stop 


poo 


ciple of a_ variable - speed 
governor. When the driver Pedal 
depresses the pedal he com- 
presses the spring, and the 
flyballs, acting against an 
increased force, move in. The |ntake 
engine gets more fuel. When manifold 
the accelerator pedal is at rest, 

but the vehicle resistance 
increases, or the engine out- 

put torque decreases, and so 

the vehicle loses speed, the 

flyballs again move in, the 

linkages move in the direction of the 
arrows and the rack gives more fuel. 
The action of such a governor would 
result in a speed-delivery characteristic 
as shown on top of Fig. 12. 

As pointed out by Coppens,® a dis- 
advantage of this type of governor is 
its great bulk if it is made powerful 
enough to furnish adequate regulating 
force at low speeds. Another disadvan- 
tage is that it causes hunting, which is 
disagreeably felt particularly at low 
speeds. In addition, inasmuch as the 
control is exerted indirectly, through 
the governor spring, the response is 
more sluggish. If the governor is made 
more sensitive, in order to act quicker, 
its tendency to hunt is further 
increased. 

Hydraulic governors. — Hydraulic 
and pneumatic governors have been 
used to correct the defects of the mech- 
anical governors. When the hydraulics 
are used merely as a servomotor to 
increase the sensitivity of the governor, 
the difficulties are not completely 
eliminated. Some _ hydraulic and 
pneumatic governors do away with the 
flyball entirely and depend on the fluid 
pressure to actuate the sensing element. 
The principle of such a_ hydraulic 
governor is shown in Fig. 13 with the 
type of results it is expected to produce. 
The gear pump pumps fluid at a rate 
proportional to engine speed and its 
discharge pressure, communicated to 
the bellows, increases with the speed. 
When the speed drops the spring press- 
ing the bellows deflects the linkage 
which pushes the control rack to more 
fuel. When the pedal is depressed 
more, the fluid discharge is less 
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Fig. 15. Stallproof governor 


throttled, which has the same effect. 
Pneumatic and vacuum type governors 
employing the same principle are also 
in use. 

Torque-control governors.—To im- 
prove the torque curve of automotive 
diesel engines, modified special torque- 
control type governors have been deve- 
loped and are in use. Such a governor 
permits direct actuation of the fuel 
rack by the accelerator pedal, but with 
pedal fully depressed it automatically 
provides an increased amount of fuel 
when the speed decreases. The prin- 
ciple is shown in Fig. 14. 

When the operator presses on the 
accelerator pedal, moving pivot A to 
right, lever L turns around fulcrum B, 
pushing pivot D to left and the control 
rack toward more fuel. When the 
accelerator pedal is fully depressed, 
cam C touches torque plate P and that 
limits the maximum fuel the control 
rack can deliver. But when the engine 
speed drops, flyballs F approach the 
axis and the spring forces the sleeve S 
to left, together with pivot B. This 
makes lever L turn round a point 
determined by the tangent of cam C 
and the torque plate P. Lever L can 
move thus because its lower pivot A is 
not solidly connected with the foot 
pedal but through the interposition of 
springs which allow some freedom for 
the lever to move while its upper end 
is fixed by the torque plate. When, due 
to the speed drop, the governor sleeve 
moves to left, pivot D also moves to 
left, pushing control rack to more fuel. 
Thus the speed drop is counteracted. 

Under part load operation cam C is 
at a distance from torque plate P and 


Speed - responsive 


Fig. 15. A_ bellows or dia- 
phragm is in contact on one 
side with atmospheric air, on 
the other side with air under 
manifold pressure. In natur- 
ally aspirated four - stroke 
cycle engines we have partial 
vacuum there increasing with 
engine speed. In two-stroke 
cycle engines or supercharged 
four-stroke cycle engines with 
geared superchargers, the air 
box pressure is greater than 
atmospheric and _ increases 
with speed, roughly as the 
square of it. Fig. 15 refers to 
a two-stroke cycle engine. 

While the engine speed is constant 
the bellows and fulcrum A occupies a 
certain position. When the operator 
presses on the pedal, lever L turns 
around fulcrum A, pushing the control 
rack towards more fuel. If the speed 
drops while the pedal position is un- 
changed, the air box pressure drops 
and the bellows expands to left, pulling 
lever L_ towards more fuel. The control 
rack ordinarily has a maximum fuel 
stop, frequently referred to as smoke 
stop. The fixed smoke stop can be 
replaced by a speed responsive smoke 
stop actuated by centrifugal force or 
other means. By a properly designed 
cam profile, to which the fuel control 
rack abuts, the selected maximum fuel 
curve or torque curve can be produced. 

The kind of delivery characteristic 
possible with such a governor is shown 
on top of Fig. 15. The “ natural” fuel 
curves are those shown in solid lines, 
declining steeply due to the square 
relation between air box pressure and 
engine speed. Even if the operator fails 
to react to an increase in load, the 
engine speed will drop but slightly 
because a speed drop automatically 
causes more fuel to be injected. There 
is, however, a maximum fuel for any 
given speed (determined by the maxi- 
mum fuel cam) which comes into effect 
when the operator depresses the pedal 
fully, and which produces the full power 
torque corresponding to the fuel curve 
shown in dash-dotted lines superim- 
posed on the “ natural ” fuel curves for 
given fixed pedal position. 

Such a governor should prevent 
stalling not only at full load but also at 
part load. An engine equipped with 
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such a governor should be able to get 
by with fewer speed steps in the trans- 
mission and impose less severe 
demands upon the driver. The flyball 
actuated speed responsive smoke stop 
can be a relatively crude affair as a 
hunting of the flyballs will not cause 
hunting of the engine. The engine will 
respond to a change of pedal pressure 
almost instantly. Elements of all these 
governing systems can be found in the 
patent literature. 


Stallproofing the load 

It has been demonstrated that the 
stability of an engine-machine couple 
depends just as much on the character- 
istics of the machine as that of the 
engine. Changing the machine torque 
is, however, normally beyond our 
control. Nevertheless, in certain cases 
it is possible to improve the stability of 
the engine-machine unit by adding a 
fan, a blower, or a hydraulic device to 
the unit. Whether such a device is 
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“useful” or parasitic, in either case it 
will have the effect of improving the 
stability of the unit and making the 
engine more stallproof. 

Most engine-machine units have such 
components. The cooling fan, the 
lubricating oil pumps, the pump section 
of a hydraulic clutch or converter are 
anti-stall elements and so is_ the 
scavenging blower of a two-stroke cycle 
engine. The same can be said of the 
body of a fast vehicle having high air 
resistance. Streamlined bodies, on the 
other hand, make the vehicle less stall- 
proof. In exceptional cases it may pay 
to hang parasitic loads of hydraulic or 
pneumatic nature on the unit and 
render it more stallproof thereby. 

More effort has been expended in the 
last decades on improving transmissions 
than on improving the engines so that 
they may require less perfect trans- 
missions. Neither approach should te 
neglected. The engine should be judged 
on how it behaves when connected to 
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its real load, rather than to a dynamo- 
meter. 
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Brief Reviews of Current Technical Books 


The Modern Diesel 

By Donald H. Smith, A.M.1.Mech.E. 
London: ILIrFE AND Sons, Ltp., Dorset 

House, Stamford Street, S.E.1. 1954. 

5thinx8j}in. 256pp. Price 12s. 6d. 

Through successive editions since 1932, 
this handbook has provided up-to-date 
information on the characteristics of 
current high speed diesel engines and 
their fuel injection equipment. The latest 
edition, the twelfth, is the largest yet 
published. In its 256 pages, the develop- 
ment of the automotive type of diesel 
power unit, trends in fuel injection prac- 
tice and combustion chamber design are 
discussed, and reference is made to fuel 
and lubricant developments. 

Since the publication of the previous 
edition, there have been considerable 
developments in marine and industrial 
units founded on popular automotive 
types. This is reflected in the growing use 
of such engines in power craft, rail cars, 
portable electric generators, agricultural 
tractors and other industrial equipment. 
In the new edition, attention has been 
given to essentially automotive types, 
irrespective of their application to road 
transport vehicles. The engines of over 
70 manufacturers from eleven countries 
are descri 

The first four chapters, which describe 
the development and theory of the high- 
speed automotive diesel, are followed by 
a 3l-page chapter on fuel injection 
systems and another of 26 pages on com- 
bustion chamber design. Chapter 8 com- 
prises 71 pages in which are given the 
salient features and brief details of the 
majority of road vehicle diesel engines. 
The next four chapters are on railway 
service units, tractor and _ industrial 
engines, small air-cooled diesels and 
marine service units. The last chapter 
deals with diesels for private cars. Two 
appendices complete the work. The first 
gives, in tabular form, the leading par- 
ticulars of all the British automotive type 
diesel engines in current production, and 
the second is a metric conversion table 
for bore, stroke and swept volume. 


Gears 

By H. E. Merritt, M.B.E., D.Sc.(Eng.) 
Lond., M.1I.Mech.E. 

London: Sir ISAAC PITMAN AND SONS, 
Ltp., Pitman House, Kingsway, W.C.2. 
1954. 8jin. 517 pp. Price 60s. 
Dr. Merritt is so well known as an 

authority on gears as to need no intro- 

duction, Like its predecessors, the latest 
edition of this book is complete in scope 
and detail and is presented with clarity. 

It is a work which all engineers concerned 

with gears should have available, and 

which students will find invaluable. 

This, the third edition of this well- 
known book, has been rearranged and 
largely rewritten and incorporates new 
material and new treatments. For 
example, separate chapters are now 
devoted to the geometry and detail 
dimensions of various types of gear, and 
a new chapter on some special types has 
been added. To make room for these 
features, material on gear trains has been 
deleted, but is contained in the companion 
volume, Gear Trains. 

The rating methods given in earlier 
editions and in the relevant British 
Standards have, as a result of further 
study, been re-expressed in a way that 
leads to a more rational connection 
between the inevitable assumptions. This 
re-statement is accompanied by a full 
range of re-calculated charts. The author 
points out in his preface that despite the 
fact that these empirical rating methods 
are reasonably satisfactory, a true under- 
standing of the mating behaviour of two 
surfaces and their lubricant still remains 
to be found 

In addition to innumerable half-tone 
and line illustrations, there are 30 charts 
and 24 tables of data of considerable 
value to engineers concerned with the 
design and manufacture of gears. All the 
charts and most of the tables are given 
in appendices 1 and 2. A third appendix 
is a short but useful list of references. 
The work is completed by a further nine 
pages which contain an alphabetical 
index. 


Designing by Photoelasticity 


By R. B. Ph.D., A.C.G.L., 
M.1.Mech.E. 

London: CHAPMAN AND HALL Ltp., 37, 
Essex Street, W.C.2. 1952. 54 in x 8 in. 
414 pp. Price 65s. 

The author has had much experience 
of designing by photoelasticity and is now 
Principal Scientific Officer, Structures 
Department, Royal Aircraft Establish- 
ment, Farnborough. Formerly he was in 
the Research Laboratories of Rolls-Royce 
Ltd., Derby. His book is intended for 
designers as well as for photoelasticians. 
In this respect it differs from many others 
on photoelasticity and, as a result, would 
seem to the engineer to be of a more 
practical nature. 


The necessity for designing parts which 
are light and yet of sufficient strength 
often makes it essential that the science 
of stress analysis should be applied. In 
this book, attention is drawn to the 
photoelastic method of stress analysis 
which, by recent simplifications in tech- 
nique, has progressed from the field of 
pure research to that of applied research. 
The method needs to be applied by an 
engineer familiar with the design aspect 
of the problem rather than a physicist 
highly skilled in photoelastic techniques. 
A unique advantage of the photoelastic 
method is that it reveals, quilenbeder or 
quantitatively as the case may call for, the 
modifications necessary to increase the 
strength of designs. 


In this work the chapters are headed 
as follows: Behaviour of light in polari- 
scope; Photoelastic materials; Models, 
their preparation and testing; Model 
Stresses applied to prototypes; Frozen 
Stress technique for three-dimensional 
analysis; Stress concentration in parti- 
cular notches; Stress concentration in 
screw threads, bolts and nuts; Stress 
concentration at holes; Improvement of 
designs; The application of stress con- 
centration factors. The last 44 pages of 
the book contain references and name 
and subject indexes. 
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NEW 


N interesting version of 
Ave Model 2VR con- 
tinuous milling machine 
has recently been produced 
by Adcock and Shipley Ltd.. 
Ash Street, Leicester. This 
machine, which is illustrated 
in Fig. 1, has been specially 
developed for milling an 
automobile component in 
aluminium. The chief feature 
of the machine is a multi- 
station work table that is 
designed to allow work to be 
unloaded and loaded at some 
stations while milling is pro- 
ceeding on work at other 
stations. 

The standard machine con- 
sists of a conventional column 
with sliding head and a 26in 
diameter, tee-slotted rotary 
table mounted on the knee. 
Both longitudinal and vertical 
adjustments are provided for 
the table. The sliding head 
has 34in vertical adjustment 
by means of a worm and 
worm wheel, which allows 
very accurate settings to be 
made. In addition, a micro- 
meter stop is fitted, and a dial 
indicator can be incorporated 
for very fine setting. The 
machine spindle runs in pre- 
cision, angular contact ball 
bearings. It is driven from a rotor 
stator unit built into the column, either 
directly through bevel gears, or through 
a back gear and then through a pair of 
bevel gears. 

On the standard machine, the rotary 
table has eight tee slots on which work 
fixtures can be fastened. It is driven 
by a 4 horse-power feed motor and 
there are nine different feed rates. On 
the special machine shown in the illus- 
trations, the rotary table and the 
work-holding fixture are combined, and 
only longitudinal ad‘ustment is provided 
for the withdrawal of the cutter from 
the work. The 
sliding head pro- 
vides sufficient 
vertical adjust- 
ment for setting 
the cutters in 
relation the 
work. Substantial 
locks are provided 
for all  adjust- 
ments. On _ the 
standard machine 
an additional knee 
steady is provided, 
but on the 
machine illus- 
trated two knee 
steadies are sup- 
plied to ensure 
greater rigidity. 
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PLANT AND TOOLS 


Some Recent Developments in Production Equipment 


Fig. 1. Adcock and Shipley continuous milling machine 


To meet the special requirements for 
the straddle milling operation that is to 
be carried out, the standard table has 
been replaced by a special unit 
incorporating hydraulically - operated 
fixtures, for which a separate motor- 
driven hydraulic pump unit is mounted 
near the machine. The oil supply is 
fed under pressure to the centre of the 
fixture, and passes through radial valves 
to the radially disposed cylinders for 
operating the clamping mechanisms. 
One cylinder is used for each pair of 
fixtures. 


As the table rotates, pressure is 


Ingersoll Rand 534 Impactool 


Fig. 2. 


applied, first to one end of the 
cylinder to clamp the com- 
ponent, and then after the 
component has_ passed. the 
cutters, oil is fed to the other 
side of the cylinder and the 
clamps are released. In the 
loading position, the com- 
ponent is lightly held by 
springs to retain it in the 
fixture until the full clamping 
pressure is hydraulically 
applied. 

On this particular machine 
the main drive is by a single 
speed motor that develops 
5 hp. at 1460 r.p.m. This 
speed is reduced by a gearbox 
to a spindle speed of 658 
r.p.m., which is equivalent to 
a surface cutting speed of 
1000 ft per minute for the 6 in 
diameter cutters. Special high 
rake side and face cutters are 
employed. They give good 
surface finish even at the very 
high feed rates employed. The 
specified output of one com- 
ponent every 15 seconds is 
easily maintained. 

Swarf disposal has been 
given special consideration. 
The fixture has been designed 
with a conically shaped top of 
sufficient steepness to prevent 
swarf from lying on it. In 
addition, rubber mouldings are used 
around the moving part of the fixtures 
to eliminate any possibility of small 
pieces of swarf entering them. A 
Dallow Lambert Dustmaster unit is 
incorporated to act as a swarf collector. 
It collects practically all the swarf into 
a suitable container at the rear of the 
machine. 


Nut-runner 


Hitherto the Ingersoll-Rand Impactool 
has been manufactured only in the 
U.S.A., but now the size 534 Impactool, 
illustrated in Fig. 2, is being produced 
in the Manchester 
works of Inger- 
soll-Rand and Co. 
Litd., 165, Queen 
Victoria Street, 
London, E.C.4. 
This tool converts 
torque trom $a 
“multi - vane” 
motor running at 
a constant uni- 
form speed into 
thousands of rapid 
rotary impacts. 
These impacts are 
transmitted to the 
socket, and nuts 


or cap screws can 
be tightened to any 
desired degree. 
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The direction of drive, or 
impacting, to tighten or to 
loosen a nut, is changed by 
reversing the direction of 
motor rotation. Reverse gears 
are not used. The motor 
drives the ball and cam type 
impact unit through a single 
heavy-duty planetary reduc- 
tion gear, which is designed 
to take several times the load 
it must carry. There are only 
two ‘external housings, both 
cast from aluminium alloys, 
heat treated for toughness and 
long life. Anti-friction bear- 
ings are used throughout, and 
a generous oil reservoir is 
built in to ensure a continuous 
metered supply of oil to the 
motor while the tool is running. 

The operating principle of 
the patented impact unit does 
not produce sudden shocks or 
constant strains on the power 
end of the tool. This reduces 
the necessity for maintenance 
of the motor parts. Further- 
more, the reaction on the 
operator is no greater when 
starting corroded-on nuts than 
when spinning loose ones 
down. This negligible torque 
reaction reduces operator 
fatigue and permits the tool 
to be used safely in any 
position. The tool applies 
1,270 impacts per minute for 
tightening nuts to 1} in bolt size. 


Airless Wheelabrator 


An addition to the range of tumbling 
barrel type plants manufactured by 
Tilghman’s Patent Sand Blast Co. Ltd., 
Broadheath, near Manchester, is illus- 
trated in Fig. 3. It is designated the 
Rotary-blast, and is intended for use in 
plants where the volume of work does 
not warrant the installation of the 
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Fig. 3. Tilghman’s Rotary-blast airless Wheelabrator 


larger sizes, which hitherto have formed 
the standard range. 

The machine is airless in operation, 
and the effective cleaning action is 
provided by a 12in diameter Wheel- 
abrator unit, which is an integral part 
of the machine, and is situgted at the 
end of the barrel opposite the door. 
This unit operates at a speed of 2900 
rp.m. and is directly coupled to a 
10 b.h.p. high-torque motor. It should 
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be mentioned that the Wheel- 
abrator unit is exactly as fitted 
to larger Tilghman’s plants. 

Abrasive suited to the work 
is fed by gravity from a storage 
hopper into the wheel, and is 
then thrown by centrifugal 
force on to the work to be 
cleaned. The wheel is 
equipped with a device for 
controlling the direction of 
the abrasive. After use, the 
abrasive is returned by a 
scroll, fitted between the outer 
casing and the barrel, and is 
deposited into the boot of a 
bucket elevator, which returns 
the abrasive to the hopper 
ready for re-use. 

The barrel rotates on four 
electrically - driven trunnion 
rollers at a speed of 2 r.p.m. 
An interlock is provided to 
cut-out the wheel motor when 
the barrel motor is stopped. 
The Rotary-blast will handle 
a load of 6 cwt and has a work 
capacity of 6cuft. Despite 
its modest dimensions, the 
Rotary-blast has a remarkable 
performance as regards output 
and cost economy. It is 
capable of cleaning a wide 
variety of components and is 
specially suitable for cleaning 
fragile pieces that are readily 
susceptible to damage. 

Ease of maintenance has 
received the most careful consideration 
and the number of wearing parts 
has been kept to a minimum In 
addition, the simple. yet effective 
design features have an important 
bearing on the economical con- 
sumption of abrasive. The unit is 
supplied complete with exhaust fan and 
effective dust arrester, similar in design 
to the standard range of Tilghman’s 
dust collector units. 


IX a paper entitled “The Sound- 


Proofing of Automobiles,” in the 
S.A. Journal, January, 1954, the 
author, M. Cabarat, gives an explana- 
tion of acoustical terms and analyses 
sources of automobile noise. These 
noises are mainly due to vibration, and 
should be eliminated at their sources; 
they include engine noise from intake, 
exhaust, and timing gear; transmission 
noise from the gearbox, differential 
and driving wheels; tyre and body 
noise. The bodywork serves as a 
resonator for sounds generated by the 
engine, transmission and tyres. 

Exhaust noise is a complex sound, 
the frequency of which corresponds to 
that of exhaust valve opening. Baffle 
type silencers reduce gas wave 
velocity, while absorption silencers 
affect its pressure; both reduce 
high-frequency noise fairly well. 
Absorption-expansion and absorption- 
reflection silencers are also reviewed. 
Principles similar to those of exhaust 


NOISE REDUCTION 


silencing are employed for intake 
silencing. Noise from the timing gear 
may be reduced by the use of special 
materials and helical gear teeth. Use 
of helical gears also reduces gearbox 
noise, while attention to the finish of 
differential gear teeth, or thermal 
treatment to augment their sound 
damping capacity is desirable. Tyre 
noise arises from contact of the tread 
blocks with the ground, and the 
resultant vibrations cause the body 
panels to resonate. 

Reduction of body noise due to 
vibrations, set up by the engine, 
exhaust system, shock absorbers and 
springs, and transmitted through the 
chassis, may be effected by use of anti- 
vibration mountings for these com- 
ponents. To reduce aerodynamic noise, 
abrupt changes in section at wind- 
screens and windows should be 
avoided, and other openings, such as 
sliding roofs, should be placed where 
least turbulence may be set up. 


Mountings for components subject to 
vibration should not be situated in the 
middle of flat panels. To prevent 
simultaneous vibration of all panels at 
the same frequency, the division of 
large panels into elements by ribbing 
is necessary. Ribs should be straight, 
perpendicular to the supported edges 
of the panel, and should not intersect. 

The insulating properties of panels 
depend on the ability of the material 
to dissipate vibratory energy in the 
form of heat. Sheet steel is good in 
this respect. Heating, ventilating, or 
electrical ducts make complete insula- 
tion difficult Sound - absorbent 
materials mainly attenuate reverbera- 
tions, and may reduce noise level by 
5-6db, but their efficiency at low 
frequencies is poor. The author states 
that rubber or bitumen base sound- 
deadening materials limit the vibratory 
movement of a resonating panel and 
reduce its amplitude considerably. 
M.1.R.A. Abstract No. 6761. 
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ELECTRIC SPARK MACHINING 


The Sparcatron Process for Working Hard Materials 


ECAUSE of its great poten- 

tialities, the Sparcatron process of 

machining by means of an electric 
spark must be of great interest to 
production engineers. It provides a 
means of working hard metals that 
cannot be machined by edge tools, or 
even be readily ground by abrasive 
wheels. In fact, there is no metal in 
existence, no matter how hard or tough, 
that cannot be machined by the Spar- 
catron method. The equipment for the 
process has been developed and is 
manufactured by Impregnated 
Diamond Products Limited under 
licence from Sparcatron Limited. 
Burton Griffiths & Co. Ltd., Macka- 
down Lane, Marston Green, Birming- 
ham have been appointed sole selling 
agents for Great Britain and Northern 
Ireland. 

Basically, the process employs the 
tremendous energy contained in an 
electric spark to blast away particles 
of metal as it strikes the workpiece. It 
is the method of applying and controll- 
ing the sparks in such a manner that 
accurate machining operations can be 
performed which makes the Sparcatron 
process a practical and economical 
proposition. At present, development 
has been concentrated on the produc- 
tion of holes and forms where the 
component can be held stationary. In 
this field alone, the process is already 
being used throughout the whole range 
of the tool-making industry. It has 
been successfully applied to making 
and opening wire and extrusion dies, 
blanking and forging dies, the sinking 


Fig. 1. 


The Sparcatron converter unit and 
control cabinet 


of stamping die forms, producing form 
tool shapes, and on special work 
involving complicated shapes in hard 
and fragile materials. It must be 
stressed, however, that the process can 
be used for all standard machining 
operations, such as cutting-off, sawing, 
turning, milling, hobbing, broaching, 
drilling and trepanning. 

Obviously, the most important 
application of spark-cutting is in deal- 
ing with cemented carbides and highly 
alloyed, heat - resisting materials. 
Another important advantage of the 
process is that it can be used for mach- 
ining steel parts in the hardened con- 
dition. It is a feature of the process that 
such parts can spark-machined 
without loss of hardness in the material, 
since the cutting action of the spark is 
instantaneous and the cooling effect of 
the fluid that is injected between the 
electrodes and the workpiece is so 
strong that loss of hardness by heating 
is precluded. 


Basic principles 

An electric spark is caused by the 
sudden electrical breakdown of a di- 
electric (or insulator, such as air) 
separating two electrodes. Therefore, 
if the workpiece is made to be one 
electrode, and another electrode of 
opposite polarity is brought to within 
the breakdown point of the dielectric 
separating them, the ensuing spark 
will instantly remove a minute particle 
of the workpiece. It is evident that for a 
spark to occur at all, a gap must always 
exist between the two electrodes. 

Under given conditions, two factors 
determine whether a spark discharge 
occurs or not; namely, the size of the 
gap and the potential difference, or 
voltage, existing across the electrodes. 
Another basic elementary factor upon 
which the Sparcatron process relies is 
that an electric spark will always 
“jump” across the shortest point of 
the gap between the electrodes. Because 
of this, whatever the cross section or 
contour of the electrode, the removal 


of metal from the workpiece will 
exactly follow the pattern of the 
electrode. 

Although the original spark dis- 


charge may take place from any point 
on the face of the electrode, as soon as 
sparking occurs material is removed at 
one point on the workpiece and the 
gap there is then larger than elsewhere. 
Sparking must, therefore, take place 
from another point on the electrode, 
then another, and so on until the com- 
plete surface of the electrode has been 
covered, It is obvious that at this stage 
a minute quantity of material following 
the exact shape and topography of the 
electrode will have been removed from 
the workpiece. Theoretically, sparking 
will cease because the overall gap 


between the electrode and the work- 
piece will be greater than that required 
for a spark discharge under the pre- 
vailing conditions. However, if a prac- 
tical means of maintaining the gap at 
the optimum value can be applied, and 
the generation of spark discharges made 
repetitive and continuous, metal 
removal will continue indefinitely until 
the hole is fully pierced or the desired 
sunken contour is reached. 


Practical requirements 

The fact that a gap, however small, 
must exist between the electrode and 
the workpiece, means that for a given 
size the electrode must be smaller on 
all dimensions by an amount equal to 
the spark gap. Also, for a given voltage 
difference between the electrode and 
the workpiece end tor a given dielectric 
separating them, the spark gap must be 
maintained at the correct “breakdown” 
distance. Provision must also be made 
for generating properly spaced spark 
discharges in a continuous sequence. 

Three practical factors must be con- 
sidered. First, the length and intensity 
of the individual spark impulses and 
the length of the intervals between 
them must be carefully controlled to 
prevent the formation of a continuous 
arc. Secondly, provision must be made 
for controlling the intensity of the 
sparking effect over a wide range, 
because the surface quality obtained 
with this process (as with others) 
depends upon the cutting rate; the 
higher the surface quality required the 
slower the cutting rate must be. 


Fig. 2. Electrode holder, drill stand, work 
table and dielectric bath 


| 92020. | 
- 


Thirdly, the point of spark application 
must be kept under perfect control, 
because the accuracy of the resulting 
cavity is related to the spark gap. For 
example, the resulting diameter of a 
plain circular hole will be that of the 
electrode plus the radial clearance that 
constitutes the spark gap. As the 
accuracy of machining is so closely 
related to the spark gap and is there- 
fore bound up with the electrical 
characteristics of the system, it follows 
that the spark gap should be kept as 
smal] as is compatible with operational 
requirements, including that of cutting 
speed, 


The Sparcatron method 

A simple relaxetion circuit is the 
basic circuit used in Sparcatron equip- 
ment for generating the required train 
of spark discharges The energy for the 
spark discharge is derived from a con- 
denser, which is charged from a D.C. 
source produced by circuits within the 
Sparcatron cabinet shown in Fig. 1. 
At the start of the cycle. the voltage 
across the condenser and the operating 
gap is initially zero, but it rises expon- 
entially until it balances the supply 
voltage. However, the spark gap is such 
that the breakdown voltage of the di- 
electric medium is reached just before 
the condenser is fully charged. A spark 
occurs and the condenser is rapidly 
discharged across the gap. Therefore, 
the charge is damped and an arc can- 
not develop across the gap. The suc- 


ceeding spark will occur only when the 
condenser is again recharged to the 


breakdown value. In effect, the con- 
denser acts as an electrical valve, 
storing energy from the supply until 
the amount required to breach the 
spark gap is reached. This cycle is 
repeated automatically and sparks in 
rapid sequence. 


Fig. 4. Arrangement for piercing a simple 
extrusion shape in hardened steel 
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Fig. 3. Set-up for spark-cutting a thread 
chaser from a solid piece of tungsten carbide 


The amount of energy released in 
the spark gap when the condenser dis- 
charges is directly proportional to the 
capacity of the condenser and to the 
square of the applied voltage. There 
are, therefore, two means of controlling 
the intensity of the sparks and hence 
the rate of metal removal; by varying 
the voltage and by varying the capacity 
of the condenser. Sparcatron equip- 
ment provides two outputs, 110 volts x 
10 amps and 25 volts x 100 amps, while 
a bank of separately switched con- 
densers gives a wide range of com- 
binations from 1 mfd to 612 mfd. 

Control of the electrode to ensure 
that the correct spark gap is consistently 
maintained is carried out by an 
extremely sensitive servo mechanism. 
An idea of the sensitivity may be 
derived from the fact that the gap 
required when operating on 110 volts 
is in the order of 0-0005-0-001 in. To 
maintain such fine control, the servo 
mechanism is coupled electronically to 
the spark discharge circuit and functions 
automatically in relation to the dis- 
charge current. A signal voltage, pro- 
portional to the discharge current, is 
fed from a resistor in series with the 
electrode and is “compared” with a 
reference voltage. The reference voltage 
is so adjusted that with the electrode 
correctly positioned, the two voltages 
are equal and the effective signal 
voltage is zero. If the electrode deviates 
from this position, a positive or negative 
“error” signal is fed into an amplifier, 
the output from which energizes the 
D.C. servo motor. ‘The motor is of the 
split field type and its direction of rota- 
tion depends upon the particular side 
of the field that is energized, which in 
turn depends upon the polarity of the 
error signal. As the motor shaft is 
coupled to a reduction gear that drives 
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a pinion engaged with a rack on the 
electrode holder, the electrode is raised 
or lowered automatically in relation to 
the discharge current and the precise 
gap between the electrode and the 
workpiece is maintained. Certain 
refinements are incorporated to prevent 
the electrode “hunting” about the 
desired position. 

In theory, spark gap machining may 
be carried out with the electrode and 
workpiece separated only by air, but in 
practice a liquid dielectric is used, 
principally for its cooling effect but 
also for certain electrical properties. 
Generally, the liquid employed is 
ordinary paraffin, although specially 
prepared liquids may be used. Despite 
its inflammability, the paraffin will not 
ignite, since the cutting point is fully 
immersed and the amount of oxygen 
present is insufficient to support com- 
bustion. The equipment includes a 
circulating system whereby the di- 
electric paraffin is pumped from a 
settling tank in the cabinet base of the 
machine into a dielectric bath sur- 
rounding the work table and back again 
into the tank. This method not only 
improves the cooling effect but also 
removes the fine sludge produced 
during the process. This sludge settles 
at the bottom of the tank, whence it can 
be removed periodically. Fig. 2 shows 
a Sparcatron servo-electrode holder, 
drill press stand, work table and 
dielectric bath. 

The electrode may be fashioned from 
almost any soft material that forms a 
good electrical conductor; brass is 
generally recommended. Since brass 
is easily worked, almost any form of 
electrode, from a simple piercing tool 
to an intricate die, can be quickly 
produced. Furthermore, in many cases 
it is necessary to machine only the first 
electrode, since if the product is an 


Fig. 5. Set-up for producing a forging die 
in hardened steel 
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extrusion or forging die, it is a simple 
matter to arrange for a number of pieces 
in brass to be produced from the 
original die to serve as _ future 
electrodes. In such cases a simple 
method of reducing the workpieces on 
all dimensions in order to provide the 
spark gap clearance is to dip them in 
a suitable reducing acid, thereby easily 
and cheaply converting them into 
electrodes. 


Applications 


Undoubtedly there are enormous 
potentialities for the Sparcatron pro- 
cess. For example, it opens up 
completely new fields for the use of 
cemented carbides. Hitherto, the use 
of these materials has in the main been 
confined to tool tips, press tools for 
long runs and wear resistant parts of 
simple shape, principally because of 
the difficulties encountered in machin- 
ing. The Sparcatron process eliminates 
the machining problems. A set-up for 
prceducing a thread chaser from a solid 
block of tungsten carbide is shown in 
Fig. 3. It should be noted that for the 
sake of clarity the work clamps have 
been removed. The process is also 
particularly suitable as an alternative to 
grinding carbide tool tips, since it has 
the advantage of complete freedom 
from friction heat with the conse- 
quence that surface stresses and micro- 
cracks are completely eliminated. 

This process also opens up possi- 
bilities in machining hardened work- 
pieces. Through its use it is possible 
to completely finish-harden work, 
which can then be machined to size by 
spark-cutting without any fear of 
distortion. Applications on hardened 
steel are shown in Figs. 4 and 5. Fig. 4 
shows the equipment arranged for 
piercing a simple extrusion shape in 
hardened die steel, while Fig. 5 shows 
the set-up for sinking one half of a 
forging die. A spare brass electrode is 
shown resting on the face of the die. 

Other electrodes and workpieces are 


Fig. 6. Blanking die and the electrode used to produce it 


AUTOMOBILE 
ENGINEER 


shown in Figs. 6 and 7. Fig. 6 shows a 
very high precision blanking die made 
in hardened 15 per cent tungsten steel. 
The length of cut is 3} in and the time 
taken was 11 hrs 33 mins. An extrusion 


CABMA REGISTER 1954-55 


This new, improved edition of the 
CABMA Register of British Products 
and Canadian Distributors will be the 
Canadian buyer's standard reference 
work. A careful study of user reactions 
to the first edition has led to certain 
improvements in the 1954-55 edition, 
both in the arrangement of the various 
sections and in the quality of paper used. 

Once again the Buyers’ Guide pro- 
vides an alphabetical list of British 
products available on the Canadian 
market. There are more than 3,750 
headings and 1,300 cross references. 
This section is now followed by the 
French-English glossary, which gives 
the French equivalents of all the British 
product headings in the Buyers’ Guide. 

An alphabetical directory of British 
manufacturers and distributors gives 
details of the 4,500 British firms 
classified according to products. The 
details include the distribution arrange- 
ments in Canada, involving more than 
2,750 Canadian companies. Many of 
these Canadian firms give further 
details in the Canadian Distributors’ 
Announcements. Finally, there are 
Proprietary Names and Trade Marks 
sections. For easy reference, the six 
sections of the register are divided by 
index cards, with reinforced tabs and 
containing instructions in English and 
French. 

This Register of 780 pages, bound in 
full cloth is published at 42s. Od. (by 
post 44s. Od.) jointly by Kelly's 
Directories Ltd. and Iliffe and Sons Ltd. 
for the Canadian Association of British 
Manufacturers and Agencies. 


Fig. 7. Extrusion die in tungsten carbide and its electrode 


die in tungsten carbide is shown in 
Fig. 7. This die is } in thick and was 
produced in 2 hrs 55 mins. The power 
used was 100 watts and the capacity 
6 mfd. 

In many cases the standard electrode 
head and standard electrical unit may 
be used for converting existing machine 
tools to spark-cutting operations. In 
contrast with conventional cutting 
methods, the Sparcatron process has 
the advantage that the cutting electrode 
does not exert any mechanical tool 
thrust on the workpiece; therefore, 
heavy machine frames, tool slides 
and holders are not required. 

The surface produced by spark- 
cutting has a non-directional finish and 
has special oil retention properties. 
Furthermore, the change-over from 
rough to finish machining merely 
involves the switching out of con- 
densers and can be carried out instan- 
taneously without any interruption of 
the cut. In this respect it is interesting 
to note that suitably stepped or tapered 
electrodes enable, for example, holes to 
be roughly pierced at a fast rate (using 
a high condenser value) from the first 
part of the electrode and then finish 
machined by the remainder of the 
electrode by simply switching to a low 
condenser value. 

The power supply section of the 
main cabinet is sufficient to allow up to 
four spark-cutting heads to be operated. 
Separate auxiliary control units, com- 
prising servo-control amplifier and 
condenser bank for each additional 
head, are being manufactured by 
Impregnated Diamond Products 
Limited. These compact units allow 
other heads to be added at much less 
cost than the original unit, up to a 
total of four. Burton, Griffiths and Co. 
Ltd., in collaboration with Impregnated 
Diamond Products Limited, will be 
pleased to give advice and assistance to 
those wishing to investigate the appli- 
cation of spark-cutting to their own 
specific machining problems, 
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COACH WORK DESIGN 


A Review of the Winning Entries for the I.B.C.A.M. Competition 


annual Drawing Competition organ- 

ized by the Institute of British 
Carriage and Automobile Manufac- 
turers, some entries are outstandingly 
good and well repay the closest atten- 
tion of those interested in car design 
and draughtsmanship, Nevertheless, it 
is equally true that many entries are 
poorly executed and lack much of the 
essential information which the 
organizers require. 

Over a period of years it has been 
found that some competitors start by 
submitting indifferent § entries, but 
gradually succeed in producing work 
that warrants the highest praise; in this 
lies the great value of a competition 
such as that reviewed in these notes. 
The parent body responsible is sup- 
ported by the Worshipful Company of 
Coach Makers and the Society of 
Motor Manufacturers and Traders, and 
the prize money allocated to the several 
sections is sufficiently attractive to 
appeal to a wide section of the trade. 
The organizers are at some pains to 
encourage competitors by specifying the 
types of vehicles, which range from the 
specialized custom-built body to the 
commercial passenger-carrying vehicle 
and the goods van. In addition, certain 
of the more important sections have a 
supplementary award that is most 
attractive, for it makes possible a visit 
to a Continental Motor Show virtually 
free of cost to the successful entrant. It 
is unfortunate that these competitions 
do not receive more support, but 
fortunately the organizers persist in 
their commendable aims, and it is 
sincerely to be hoped that this annual 
event will continue for many years. 


|: has always been found that in the 


In making the awards, the judges 
consider design, execution, practic- 
ability and originality. Each of these 
points can be given up to 25 per cent 
of the total maximum marks. It would 
be helpful to the competitor and of 
some value to the interested layman if 
an indication was given of the value 
which the judges place on each of the 
four points. 


Competition No. 1 


This called for a coloured drawing 
and also an outline drawing of a long- 
distance touring saloon of advanced 
styling, having comfortable seating for 
a minimum of four persons in addition 
to the driver. Special emphasis was 
placed on amenities for Continental 
touring, and ample accommodation for 
luggage was to be provided within the 
body. The coloured drawing, a three- 
quarter front view, was required to a 
scale of 4in to the foot. A scale of 
14 in to the foot was to be used for the 
outline drawing, which had to provide 
essential information for checking prac- 
ticability, particularly in regard to the 
arrangement of seating, luggage accom- 
modation and convenience for touring. 
No chassis was specified, but the com- 
petitors were required to adhere to a 
wheelbase of 10ft llin, all other 
chassis details being left to the discre- 
tion of the entrant. 

The first prize of £50 and the Com- 
pany’s medal was awarded to R. D. 
Haynes, whose two drawings were 
executed in excellent style. The 
coloured drawing in particular attracted 
attention, for the body styling is shown 
to excellent effect and the draughtsman- 
ship is of the highest order. 


As befits a car of this type, the style 
is distinctly Continental, the rounded 
front panels being carried through on 
the body sides by the deep front wings 
which pass towards the rear with a 
gently falling line slightly below the 
lower line of the windows. There is no 
distinct break between the front and 
rear wings, since the extension of the 
front wing line is upswept in the region 
of the quarter window to rise to the 
maximum height of the rear wing, 
whilst in plan the overall wing width 
contracts to a corresponding point 
before sweeping outwards to provide 
the maximum rear wing width. To the 
rear of the wheel centre the rear wing, 
which is essentially an integral part of 
the body panels, contracts to the con- 
ventional width, and with the gently 
swept top panels provides a_ well 
balanced and pleasing rear end. 

This rear end, although having the 
appearance of a somewhat elongated 
luggage boot, is in actual fact the 
housing for the 200 b.h.p. gas turbine 
engine. It has therefore been necessary 
to arrange for the disposal of luggage in 
less conventional places and _ the 
methods used by this competitor are 
ingenious. For example, beneath each 
of the front seats there is a fitted suit- 
case which can be stowed quite con- 
veniently when the front doors are 
open. A similar arrangement is followed 
beneath the rear seat and here the 
designer specifies that the fitted suit- 
cases are to be of the latest hanging 
wardrobe type, a type which is quite 
feasible because of the space available. 
Further luggage space is provided 
between the rear seat squab and the 
engine compartment, and as a matter 


A reproduction drawing by R. D. Haynes for the winning entry, in Competition No. 1 
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of interest, this luggage hold measures 
28 in x2linx62in, a compartment 
quite capable of housing a considerable 
quantity of luggage. Access to this 
luggage hold jis through doors in the 
side panels; these doors are arranged to 
hinge upwards and one carries a drink- 
ing water container between the inner 
and outer panels. 

From a coachbuilder’s viewpoint this 
body has much to commend it, but it 
is felt that a chassis technician might be 
somewhat concerned at the weight 
which is being carried by the rear axle 
unit and tyres, the latter in particular 
being very highly stressed. 

Since there has been no necessity to 
consider the arrangement of cool air 
entry at the front, it has been possible 
to style the bonnet panels to suit the 
well swept lines of the roof and rear 
wings, and the general effect is most 
pleasing. There is, of course, a small 
entry for cold air in the front panels to 
supply air to a filtration unit, whence 
it is passed to the interior of the car. 
Ducts up the screen pillars convey air 
from scuttle inlets to a roof lining out- 
let. From this same inlet air is released 
to provide demisting for the side 
windows. 

No separate heater is fitted, heat 
being obtained from the turbine heat 
exchangers. The fresh air for this pur- 
pose is extracted from the main air 
intakes and is passed through the core 
of the exchangers and fed to the 
passenger compartment by two blowers 
driven by shaft from propellers situated 
in the exhaust gas stream. The warm 
air is ducted up the centre of the car 
and is released in the region where it 
warms the passengers’ feet, and further 
streams of warm air are conveyed along 
the sides of the car to be released at 
each side of the screen to act as 
de-icers. 

As regards the interior layout, there 
are two separate front seats which are 
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separated by a compartment containing 
a box suitable for a map and other 
touring documents. The box lid can 
be folded over to make a convenient 
map table; a light is provided to facili- 
tate this process. The radio set is also 
accommodated between the seats and 
it is interesting to note that this com- 
petitor favours a central location for 
the hand brake and gear control. Also 
dividing the front seats is a cocktail 
cabinet, which since it is arranged to 
rotate is accessible to both front and 
rear passengers. A device has been 
evolved that permits the cabinet to be 
disengaged from its turntable and 
removed from the car. This central 
cabinet also contains a clock and ash- 
tray, and it is mounted above a drawer 
housing food, crockery and linen. The 
back of each front seat is fitted with a 
folding table and the front doors 
contain large pockets for thermos flasks. 

The rear seat squab is divided into 
three sections and the central portion 
is arranged to fold down, providing a 
table between the side seats and per- 
mitting a travelling bureau with a 
roll-front to be fastened in its place. 
This bureau when locked is secured to 
the rear squab board. When the car 
is carrying its full complement of 
passengers, the bureau is placed on 
the wide shelf behind the rear squab. 
Amongst the touring accessories that 
are specified are an electric kettle and 
teapot, and picnic stools are housed in 
the off-side luggage hold door. 

The arrangement drawing is fully 
dimensioned to indicate the room avail- 
able for passengers. To give a more 
restful seating position when desired, 
the rear seat is fitted with a device that 
tilts the squab and raises the cushion. 
The spare wheel is housed in a folding 
tray beneath the bonnet, the wheel 
being extracted beneath the massive 
bumper when required. Within the 
bonnet panels are housed the fuel 


tanks. They are of the plastic non- 
crushable type and can be filled from 
either side. Each of the two tanks has 
a capacity of 25 gallons. The 24-volt 
batteries are in the centre of the bonnet 
compartment, whilst the tool kit is 
arranged on the off side. 

In this section there was no second 
prize award, but third prize was taken 
by D. C. Coward, who receives £15 and 
the Company’s medal. This design 
quite definitely lacks the appeal of the 
drawing securing the primary award 
and the information shown is not nearly 
so complete. The design is charac- 
terized by severe horizontal 
mouldings at the waist and also midway 
down the side panel. The sharp edge 
and somewhat angular treatment that is 
the predominating feature is not carried 
out in the contouring of the roof. The 
screen is very sharply inclined and, 
together with the side panels that 
extend well to the rear of the door 
hinge line, the entire screen unit is 
composed of a single piece of plastic 
material; thus its replacement would be 
a costly item. 

This competitor also adopts for his 
design, a gas turbine power unit, which 
is mounted in the conventional manner 
and is combined with a front wheel 
drive transmission. The fuel tanks are 
mounted in the wings at the side of the 
scuttle and the spare wheel is carried 
in the boot on the off side. Owing to 
its length, for it extends well to the rear 
of the wheel, the luggage boot can 
accommodate a reasonable amount, but 
here again it is felt that there might 
easily be excessive weight on the rear 
axle and tyres. The seats are arranged 
in conventional style. At the front, 
there is one full-width seat divided into 
three sections. Since this vehicle has 
a steering arrangement giving a steering 
wheel in the centre, the centre portion 
has a more forward location than those 
at either side. Because of this 


Layout of the design that gained first prize in Competition No. 1 
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First prize in Competition No. 4 was awarded jointly to two competitors. One was D. G. Thaxter, who produced this design 
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arrangement it has been felt necessary 
to slightly stagger the front seating in 
order to improve elbow room for the 
driver; a commendable arrangement. 
Certain special equipment for Con- 
tinental touring is shown, but it is felt 
that much more is demanded in a car 
designed for Continental touring, and 
apart from the heavy outline, this 
drawing lacks clarity. The outline 
drawing is supported by a coloured 
drawing, which also reveals certain 
lack of experience in this class of work. 


Competition No. 3 

This was the Students’ competition 
and was open to those studying at any 
technical school or to employees in 
British workshops, up to an age limit 
of 21. The competition called for an 
outline drawing of a two-door two- 
seater enclosed car of racing type, and 
details of the chassis were left to the 
discretion of the competitor although a 
wheelbase of 8ft 3in was specified. 
The drawing was required to a scale of 
14 in to the foot and could be in ink 
or pencil, and was to show the side 
elevation, half-front, half-rear and half 
plan views. 

In preparing the design, competitors 
were required to adhere to certain con- 
ditions covered by the General 
Competition Rules issued the 
R.A.C., and amongst these was the 
necessity for permanent mudguards, 
certain minimum dimensions for the 
screens, solid doors giving convenient 
access to the front seats, and a minimum 
area for the door windows. It was 
also required that the headroom above 
the seat cushions should be not less 
than 85 cms, and a rear view mirror of 
a certain size was to be included. 

The first prize of £20 was taken by 
D. M. Morris with a pleasing design 
having well curved lines which blended 
with the frontal formation he adopted. 
With the low bonnet that would be the 
essential feature of any racing car, it 
was found possible to form integral 
front wings with practically no irden- 
tation between the three distinct panels, 
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and in this assembly banks of louvres 
are provided in both upper and side 
panels. 

streamlined shape has _ been 
adepted for the body and the well 
rounded plastic screen is matched by a 
large curved plastic rear light. Since 
there are no rear seats, no consideration 
has been given to maintaining head- 
room at the rear and it has been 
possible to give a headroom of 36 in 
above the front seats and to slope the 
roof line with an agreeable curve to 
merge into the rounded contours of 
the rear wings. 

The abridged specification which 
this drawing includes, features push- 
button locks, combined rear light and 
stop lights, an alligator bonnet and 
hinged seats for access to luggage. It 
is intended that the body be panelled 
in light alloy material. 

The second prize of £15 was 
awarded to J. Packwood, whose design 
in general followed similar lines in that 
the well swept roof falls away in a 
gradual sweep to the tail end of the 
wings. The windscreen has single 
curvature and is inclined at a sharp 
angle. There is ample room for luggage 
behind the seat. The path taken by 
cold air entering the front grille is 
clearly shown, an internal deflector 
being arranged to pass the air through 
the radiator matrix and then through 
the oil cooler. The path taken by this 
cooling air embraces the brake drum 
region and the louvres in the sides of 
the wings are used to extract the air. 
By this means it is hoped that a build- 
up of pressure under the bonnet will 
be avoided. 

Considerable attention has _ been 
given to the question of air drag and to 
obtain a smooth exterior shape, the 
back light, quarter lights and head lamp 
glazing are embedded in rubber which 
makes the perspex panel form a con- 
tinuous surface with the surrounding 
aluminium body panels. Somewhat 
unconventional fuel tanks are indicated. 
It is felt they would be extremely costly 
and difficult to make, those at the rear 


for example being curved to follow the 
shape of the wheel arches. Obviously 
such a tank would require an elaborate 
system of feed pipes in order to extract 
the last drop of fuel. 

The third prize of £10 was awarded 
to P. Ludford for a somewhat similar 
design, a slight difference being that 
the rear extremities of the rear wings 
are very much deeper than those shown 
in the other successful drawings in this 
class. There is a large back light, 
curved in two planes, and the wind- 
screen has similar contours. The front 
wing line is more distinct and merges 
into the body panels at the scuttle. 
The shape of the front door hinge line 
is unusual but the extension of the door 
on to the scuttle is obviously intended 
to provide easier access for the pas- 
sengers and is to be commended on that 
account. This competitor also pays 
some attention to the extraction of air 
that enters through the cooling grille, 
and in this design the bonnet panels are 


arranged to open forwards and 
upwards. 

Competition No. 4 
This competition was open to 


persons of British nationality, without 
age limit, and was for a_ general 
arrangement drawing, in ink, of a full- 
fronted single deck luxury coach of 
chassisless construction. The vehicle 
was to be suitable for general use by a 
British coachbuilder and its overall 
dimensions were to be 30 ft long by 8 ft 
wide. Naturally, to be of value to an 
operator in this country the vehicle had 
to comply with all current Ministry of 
Transport regulations appertaining to 
single deck vehicles. The drawing was 
required to a scale of jin to the foot 
and was to show the side elevation, 
front, rear and plan views, and a half 
cross-section, giving details of construc- 
tion employed. It was to be to a scale 
not exceeding 1} in to the foot. 
Particular attention was to be given 
to the method of installing the engine, 
transmission and all other units, and 
these methods were to be clearly shown. 


The design, by D. M. Morris, which was awarded first prize in Competition No. 3 
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It was left to the discretion of 
the entrant to decide whica 
type of unit to employ, bearing 
in mind prevailing manufac- 
turing facilities. The number 
of passengers to be accommo- 
dated was not specified but it 
was pointed out in the con- 
ditions that maximum seating 
was to be achieved and there 
was to be adequate luggage 
accommodation for the num- 
ber of passengers carried. 

In making the awards in 
this section, the judges found 
difficulty in selecting one 
drawing as being superior in 
design and execution, and 
they decided that the first prize 
should be awarded jointly to 
two competitors. Accordingly, 
K. A. G. Hunt and D. G. 
Thaxter were each awarded 
£56 5s. and the Company’s 
medal. 

The design submitted by 
K. A. G. Hunt followed most 
attractive lines, which are 
accentuated by curved mould- 
ings at cant rail and waist. 
Both front and rear panels are 
agreeably swept to give at the 
front, a clean entry, which in terms of 
frontal overhang accounted for 6 ft of 
the total length. This design is par- 
ticularly outstanding for its arrange- 
ment of the side windows flanking the 
screen. Immediately to the rear of the 
slightly V’d screen there is a curved 
glass leading on to the side of the body, 
while the side window, which follows, 
has a rearward edge that is inclined 
forwards. The main purpose of this is 
to suit the emergency door, which is 
arranged in the off side panel approxi- 
mately in line with the driver, where it 
is thus available for both the driver and 
the passengers. 

The entrance door is on the near 
side. Forward of the door there are 
three double seats. All the seats in this 
vehicle are of the forward facing type. 
Apart from the seat for five passengers 
across the rear of the body, all seats are 
arranged to take two passengers and 
the total seating capacity of the vehicle 
is 41. Sliding mechanism is adopted 
for the entrance door and the floor is 
recessed to provide two steps each | ft 
tin. The right-hand side of the step 
recess and the floor above it are 
provided with a decency screen and a 
guard rail. 

It is interesting to note that the roof 
is equipped with two Weathershields 
hinged panels of the type that have 
been very well received by coach 
operators and builders, since, apart 
from the ventilation and extra lighting 
which they give, this arrangement can 
also provide useful means of exit in an 
emergency. 

In the arrangement of the power unit 
and transmission and other details 
normally associated with a commercial 
vehicle chassis, the power unit is 
arranged on the off side approximately 
midway between the front and rear 
wheels. It is a Gardner horizontal oil 
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Part of the drawing by E. |. Owen who won third prize in 


Competition No. 4 


engine having a maximum output of 
94 b.h.p. at 1,700 r.p.m. A five-speed 
David Brown gearbox is used and the 
Borg and Beck clutch is complete with 
Lockheed hydraulic control. For the 
suspension, laminated  semi-elliptic 
springs are used at front and rear, and 
on the front axle only Newton and 
Bennett hydraulic shock absorbers are 
fitted. 

For the rear axle, this entrant has 
selected an Eaton two-speed unit, the 
speed selection being electrically 
operated. Braking is by triple servo 
vacuum mechanism of the Girling type 
assisted by Clayton Dewandre servo 
equipment. ‘To complete the specifica- 
tion of the running units there is a 
Marles double cam and roller steering 
mechanism, a 12-volt electrical system 
and a Norman Isherwood contra-flow 
radiator. The fuel tank is mounted on 
the near side and has a capacity of 
30 gallons. 

In the construction of the body, light 
alloy plays a prominent part and 
extruded sections are used for the 
pillars, crib rails and cant rails. The 
interior stress panels are of 18 gauge 
sheet, whilst the additional stress in the 
region of the wheel arches is taken by 
14 gauge sheet material. The exterior 
panels are in 19 gauge aluminium alloy 
sheet and 14 gauge material of the same 
specification is folded to provide wait 
rails and roof sticks. Window pans and 
shrouds are in pressed light alloy and 
in the assembly of the body framework, 
solid and Chobert type rivets in 
aluminium alloy are employed. 
Wherever they are required, high 
tensile steel bolts are used. It is 
interesting to note that for the floor 
panel laminated wood jin thick is 
used. 

For convenient access to the several 
running units there are ample floor 


traps. Access to the engine is 
further simplified by a large 
detachable flap arranged in 
the off-side body panel and 
extending most of the distance 
between front and rear wheels. 
The rear luggage locker has a 
capacity of 9lcuft. Access 
to this compartment is through 
double coors in the rear body 
panel. These doors are hinged 
at the sides and controlled by 
one central handle. 

The pillars are of rec- 
tangular section and above the 
waist the width is built up 
from 1) in to 4} in by adding 
aluminium alloy window 
shrouds which in turn accom- 
modate the Clatonrite glazing 
rubber. On the inside these 
window shrouds are trimmed 
in scratch-proof rexine, whilst 
the corresponding window 
pans on the exterior are 
finished in accordance with the 
exterior scheme. The folded 
waist rail forms a deep chan- 
nel section having an outer 
depth of 3,% in; the inner 
flange, which takes the fixing 
of the stress panel, has a depth 
of 14in. The distance between the 
inner and outer panels is 1j in, 

Apart from the general arrangement 
drawing and the cross section through 
the body giving pillar, bottom frame 
and rough constructional methods, this 
entrant includes a third sheet that 
clearly indicates the metheds to be 
followed in setting out the underframe. 
This sheet also gives a very clear idea 
of the disposition of the running units 
and it is obvious that this successful 
entrant has given considerable thought 
to the question of vehicle maintenance 
His drawing is clearly executed and 
leaves nothing to the imagination. This 
competitor estimates that the weight of 
his complete vehicle would be 5 tons 
17 cwt 3 qr. 

The design submitted by D. G. 
Thaxter which shared the first award 
with K. A. G. Hunt, was of a more 
elaborate nature in that it included a 
toilet compartment in the off-side rear 
corner and arrangements, also at the 
rear, for preparing light refreshments. 
For this reason the seating capacity is 
reduced to 30 passengers and it is felt 
that this design lacks the good appear- 
ance which cheracterizes the other 
design sharing this award. It is, 
however, a layout that well repays 
examination. Externally the body is 
characterized by the stepped-up waist 
line which rises at a sharp angle above 
the rear edge of the frort wheel, thus 
the first two rows of seats have their 
backs well above the waist line and the 
range of vision for these passengers is 
excellent. Throughout the body the 
floor is level and all seats are arranged 
to face forwards, double seats being 
used with the exception of the last row 
which, to give access to the toilet and 
buffet have single seats at each side. 
The near-side folding seat has a folding 
flap to accommodate a courier or hostess. 
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The entrance door is of the sliding 
type and is immediately forward of the 
rear wheel, the floor being recessed to 
provide three steps; there are hand 
rails at either side. Curved glasses are 
fitted in the border panels of the roof 
above each of the main side windows, 
except those having the lower waist 
line, and these curved glasses are 
equipped with concertina blinds to 
prevent undesirable sun glare. In 
addition, Weathershields hinged roof 
vents with tinted perspex panels are 
used. 

This drawing, in addition to the 
outline details called for, includes a 
coloured drawing finished in two 
shades of blue, the panels above the 
waist line being in light blue and those 
below the waist moulding in a darker 
blue. It is obvious that this competitor 
needs more experience in the prepara- 
tion of this class of drawing, but his 
arrangement drawing is extremely well 
done. 

In the construction of the body the 
vehicle is to be completely metal 
framed with mild steel pillars, under- 
frame members and truss panels. In 
this way it is intended that a hollow 
beam shell of considerable torsional 
rigidity should be erected and timber 
packings are to provide fixings for 
panels, mouldings and interior finishes. 
The mechanical components are the 
same as those used in the production 
of current Leyland “Royal Tiger” 
chassis, with modifications as required 
for a chassisless vehicle. The Leyland 
engine is located beneath the floor and 
access is through a trap in the gangway. 
There is also a gearbox trap adjacent 
to the entrance steps. Heater ducts 
extend along both sides of the body at 
floor level and the roof panels are 
equipped with “Roevac” extractor 
ventilators. 

The third prize of £15 and the 
Company’s medal was awarded to E. I. 
Owen, whose design is for a 41-seater 
vehicle. This is a most attractive 
design, somewhat severe in general 
form but pleasing on that account, 
since the same theme is followed 
throughout. There is a_ pleasing 
absence of falling lines and the long 
rectangular side windows have well 
radiused corners, as also have the 
curved lights which are used in the 
rounded roof quarters. 

This entrant adopts the entrance 
door in the near side panel of the cab 
and to gain access to the centra) gang- 
way the passengers pass into the vehicle 
towards the driver’s seat and then turn 
towards the rear to pass between the 
symmetrically arranged double seats. 
All seats are of forward facing type 
except those across the rear end of the 
body, and the layout adopted is quite 
a conventional one. The emergency 
exit is in the off-side panel adjacent to 
the driver’s seat. On the near side 
between front and rear axles the side 
panel incorporates a luggage locker 
with a capacity of 40 cuft, whilst the 
spare wheel and tool kit, together with 
the battery compartment, is also 
arranged on this side. A_ second 
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luggage compartment is in the rear 
portion of the body and has a capacity 
of 62cuft; thus the total amount of 
luggage which can be disposed of is 
considerable. 

In this body also aluminium alloy is 
relied upon for the construction of the 
body shell and the H-section pillars 
maintain this section from the skirting 
rail to the cant rail, above which point 
they are milled to T section. Extruded 
aluminium alloy is also employed for 
the underframe and other main mem- 
bers of the body, whilst for the inner 
and outer pane! aluminium alloy sheet 
is used. In this case also both solid 
and Chobert type rivets are adopted 
for assembling the body members. All 
this information is very clearly 
indicated in a supplementary drawing 
that shows a cross section view of the 
body. 

In a perspective sketch which is 
sectioned to show some of the con- 
structional features, this competitor has 
very clearly indicated the method he 
favours for strengthening the floor, 
which embodies a recessed gangway. 
His methods are interesting, for 
support is obtained by adopting a form 
of girder construction that extends 
from a central unit running the length 
of the vehicle and braces both sides of 
that portion of the floor upon which 
the seats are mounted. The main 
strut, extending between the central 
member and the side framing of the 
body, carries diagonal members that 
have a bearing at their upper ends on 
a metal member running transversely; 
this is an interesting method of bottom 
frame arrangement. It has the advan- 
tage that adequate strength is available 
for the support of the floor and the 
body side framework without inter- 
fering with the space that is required 
for luggage and engine disposal. A 
further drawing indicates the layout of 


BOOKS 


of interest to 
AUTOMOBILE ENGINEERS 


AUTOMOBILE CHASSIS DESIGN 
By R. Dean-Averns. 2nd Ed. 
30s. net. By post 30s. 8d. 


SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 

Cars, Commercial Vehicles and Tractors. 
Volume | 63s. net. By post 65s 


SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 

Cars, Commercial Vehicles and Tractors. 
Volume |! 42s net. By post 43s. 6d. 


THE MODERN DIESEL 

Automotive Engines for 

Marine and Industrial Use. 

By Donald H. Smith, M.I.Mech.E. 12th Ed. 
12s. 6d. met. By post 13s. 


THE MOTOR VEHICLE 

By K Newton, M.C., B.Sc. A.C.G.I., 

M.).Mech.E., and W. Sceeds, 

O.B.E., B.Sc, A.C.G.1., M.1.Mech.E. 5th Ed. 
35s. net. By post 36s. 2d. 


Transport, 


Obtainable at all booksellers or from 
ILIFFE & SONS LTD 
DORSET HOUSE, STAMFORD STREET 
LONDON 5&.E.1. 


JuLy 1954 


the major running components, show- 
ing the engine on the off-side, conveying 
the drive to the rear axle through a 
diagonally disposed shaft. 


Competition No. 5 

A 10cwt delivery van was the 
subject of this competition and a 
general arrangement drawing in ink 
was required. The body was to be 
designed for a chassis of forward 
control type and the payload capacity 
was not to exceed 150cuft. Special 
emphasis was to be given to the 
vehicle’s suitability for large scale pro- 
duction, economy in tooling costs and 
practicability for shipment in a con- 
venient form and assembly abroad. 
The drawing was required to a scale 
of 14in to the foot, and was to be in 
ink. Furthermore, sufficient informa» 
tion was required to indicate the 
various pressings used, the types of 
component and panel joints adopted, 
together with the usual full size 
sections through various parts of the 
body. Originality of styling and 
driver’s comfort were given special 
consideration by the judges and con- 
venient access to both the driving and 
payload compartments was empha- 
sized. The selection of the chassis was 
left entirely to the entrant. 

In this class the first prize was with- 
held but the second prize of £25 was 
taken by G. J. Clarke, who submitted 
a pleasing design of delivery van having 
a Brady self-aligning roller shutter in 
the rear panel Entrance to the driving 
compartment is through sliding doors 
on either side of the cab. The partition 
behind the driving seat extends the full 
width of the body and has a sliding 
near side half incorporated to enable 
the driver to gain access to the payload 
compartment without leaving the 
vehicle. 

As far as possible this competitor 
uses pressings that embody components 
which in the past have often been 
separate units. For example, the rear 
wings are formed as part of the side 
panel pressings. Similarly, the adver- 
tisement panel above the waist line is 
pressed inwards and much has been 
done to simplify constructional pro- 
cedure. The inclined screen has 
rounded corner panels which are 
followed by triangular windows, and it 
is noticed that the door is fitted with 
sliding glass. The floor is arranged at 
a convenient height of 1 ft 8in above 
the ground and the laden overall height 
of the vehicle is 6 ft 6 in. 

Economy of tooling is effected by 
the use of identical front and rear roof 
dome panels and the border panels are 
also identical. The screen is slightly 
inclined and is rounded at the corners 
to lead from the front surface to the 
side panels. The comfort of the driver 
is ensured by a Cox pedestal type seat 
which is adjustable vertically and also 
longitudinally. Two exterior driving 
mirrors are shown and the three- 
quarter front view which this com- 
petitor includes gives an excellent idea 
of the general appearance of the 
vehicle. 
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Flexible coupling 


IKE the familiar Oldham coupling, 
this constant velocity device can 
accommodate limited axial displacement 
of driving and driven shafts but it is less 
suscepiible to wear and noise when oper- 
ated at high angular velocities. It consists 
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No. 705074 


of an outer metal ring A, to the interior 
of which are attached four abutments B 
having flat faces at 90 deg. Between the 
faces of adjacent abutments are bonded 
rectangular blocks of rubber C each with 
a metal bushing D bonded at mid-position 
with its axis parallel to the shafts. 

This assembly is engaged on two pins 
rigidly secured to member E attached to 
the driven shaft and is retained by washers 
and split pins. Alternate bushings are 
engaged on two pins screwed into the 
flange of the driving member F. Patent 
rye 705074. S. Smith and Sons (England) 

td. 


Upper deck for public 
service vehicle 


ONSTRUCTED of light alloy, this 

deck includes main transverse girders 
A secured to the vertical pillars B of the 
side framing. Each girder comprises a flat 
plate with pairs of angles C riveted to its 
upper and lower margins. Joining the 
girders are two rows of longitudinal 
members D, so positioned transversely as 
to receive the inboard bearers for the 
seats. Further longitudinal members are 
constituted by angles E secured to the 
side frames. 

Additional transverse supports F, mid- 
way between girders A, each consist of a 
flanged vertical plate extending from 
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a longitudinal vertical plate G, defining a 
channel along the side of the vehicle, to a 
member D. Midway between girders A 
and adjacent supports F are transverse 
members H of top-hat section following 
the contour of the lower edge of girder A 
and serving for the attachment of ceiling 
panels, ‘The decking is built up of panels 
J each comprising a corrugated sheet sand- 
wiched between two flat sheets, the corru- 
gations being filled by strips of expanded 
plastics material for sound insulation. The 
panels are supported on the lateral flanges 
of girders A and longitudinals D and E 
and located by the vertical elements of 
those members. 

To increase the strength of the floor in 
the central area forming the gangway, 
additional panels K having their corruga- 
tions running longitudinally are laid below 
the deck panels between the ends of 
members H and supported on the lower 
marginal angles of girders A. Fairings L 
are provided between the surface of the 
deck and the vehicle sides. Patent No. 
704363. British Transport Commission. 


Engine installation for 
double-decker 


FoR public service vehicles the under- 
floor location of the engine is deemed 
undesirable since it entails some reduction 
of accessibility, complication of controls 
and structural interference with the low 
floor height necessary for double-deckers. 
This arrangement of the power unit and 
its auxiliaries aims to reduce the length 
of the space occupied by a_ forward- 
mounted vertical engine to a minimum. 
In a chassisless vehicle two cantilever 
arms A extend from the front bulkhead 
to furnish attachment points for the inde- 
pendent wheel suspension units and 
bearers B on which the engine is resiliently 
mounted. On the front of the engine is 
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a bracket carrying a coolant pump C and 
a spindle D driven by twin belts from 
the engine crankshaft. ‘The rectangular 
radiator E is mounted on the offside 
below the floor of the passenger compart- 
ment and its upper side is enclosed in 
a cowling with a forward-extending neck 
carrying a fan housing F. A _ universal- 
jointed shaft transmits the drive from 


No. 704562 

spindle D to the fan. Air may be drawn 
into the rear of the cowling through 
ducting from an intake in an elevated 
position, to avoid contamination by dust 
or fumes, and delivered by the fan to 
ducts leading to warm-air discharge points 
in the passenger space. Patent No. 704562. 
British Transport Commission. 
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Compression-ignition engine 


T is suggested that the current practice 

is to design a compression-ignition 
engine with a higher compression ratio 
than strictly is necessary. The reason is 
to obtain as short a time lag as possible 
between injection and ignition of the fuel 
in order to avoid knocking or rough 
running. Accordingly, it is the aim of the 
invention to provide an engine that will 
operate efficiently on a compression ratio 
lower than is usual. 

In the example shown, the inlet pas- 
sages A communicate with apertured 
facings on the side of the cylinder head 
to which an induction manifold is 


No. 704236 


attached, The exhaust passages B, how- 
ever, open into a space C segregated from 
the coolant space D by a wall and leave 
the head by a common outlet at the centre 
of the head on the side opposite to the 
inlet manifold and immediately below the 
coolant inlet E. 

The combustion chamber is formed by 
a part-spherical cell in a hot body F com- 
municating with a lateral cavity G. A 
large proportion of the heat of the exhaust 
gases can be transferred to the body F, 
by way of the vertical fins. A coolant 
jacket on the exhaust side of the head 
surrounds ‘the boss in which the fuel 
injector is mounted and is in communica- 
tion with inlet E and the cylinder jacket. 

Despite a relatively low compression 
ratio—which may be substantially of the 
same order as that used in a spark-ignition 
engine—the preheating of the charge of 
air in the combustion cell ensures the 
ignition of the usual diesel fuel. The 
principle may be applied to either two- 
stroke or four-stroke engines, with either 
side or overhead valves. To enhance the 
heating of the combustion chamber the 
cylinder head may be of aluminium alloy 
and it may be covered with a heat-retain- 
ing jacket of asbestos or similar material. 
Patent No, 704236, A. F. Sanders. 


Balancing road wheels 


O facilitate wheel balancing the flange 
A of the wheel rim is pierced at four 
points pitched at 90 deg around the cir- 


cumference. balance weight Bis 
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shaped to fit snugly inside the flange and 
furnished with a cast-in, hook-shaped 
tongue © anchored by means of the hole 
D. The tongue is inserted through the 
opening in the flange and abuts the 
radially outer margin of the opening 
simultaneously as the weight engages the 
inner face of the flange. In this posi- 
tion the hooked end of the tongue is held 
firmly to the flange by the pressure of 
the inflated tyre, thus securing the 
assembly. The balance weight is so 
proportioned that it lies within the width 
of the flange and is not likely to be dis- 
placed should the wheel strike an 
obstruction. Patent No. 703044. Daimler- 
Benz A-G. 


Multi-cell vehicle structure 


HIS invention relates particularly to 

the floor of the middle cell of a vehicle 
to which front and rear cells, preferably 
identical, are attached. The floor consists 
of a sheet-metal plate A with longitudinal 
and transverse edges bent upwardly and 
welded to a trough shape. From the plan 
it will be seen that the ends of the bowed 
transverse flanges B are bent outwardly, 
avoiding acute angles, to meet the project- 
ing ends of the longitudinal flanges C. 
Angled sheet-metal parts D and E are 
welded into the trough to form a box- 
section ring frame. 

End walls F welded to flanges B have 
an inturned marginal flange, the ends 
being welded to flanges C. To the outer 
face of each end wall and flange B is 
welded a boxed bearer G to which the 
respective end cell H is connected. Pro- 
filed strips J are either screwed or welded 
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to flanges C and, with strips K on the 
end cells, form a protective band around 
the vehicle superstructure. Patent No. 
703889. Daimler-Benz A.G. (Germany). 


Torsionally resilient coupling 


THs coupling is intended to ensure a 
smooth take-up of drive at starting and 
to damp out torsional fluctuations during 
transmission of power. Sleeve A keyed to 
the driving shaft is furnished on its peri- 
phery with a regular series of arcuate 
recesses B. The driven member C, formed 
directly with or secured on the driven 
shaft, has an axial cavity provided with 
recesses D of similar shape and corre- 
sponding pitch to recesses B 

In each space formed by the co-operat- 
ing recesses B and D is inserted a rod E 
of rubber or like material having a high 
elastic limit. They are housed with a 
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slight clearance to accommodate possible 
misalignment of driving and driven shafts. 
A spring ring F seated in a groove in sleeve 
A ensures their retention. Patent No. 
704497. Société des Fabrications Unicum 
(France). 
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Syndrom ie 


Automatic 
Lubrication 

soon pays 
for itself! 


*INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 


tion it begins to pay for itself ! First, it saves up to 75% on lubrication 


costs. Then, it ensures less wear on bearings because it automatically 


lubricates up to 80 bearings (using 2 pumps) at periods controlled by 


mileage. As a result, maintenance and replacement time and costs are 


kept down to a minimum. 


But besides all that, ‘ Syndromic’ lubrication saves the hours spent 


in the service bay. Jt lubricates while the vehicle is working, allowing 


you to increase your vehicles’ payloads by as much as 10% ! 


sei It’s obvious that * Syndromic’ lubrication soon pays for itself t 


Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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these HAND CONTROL WHEELS, Knobs & Handles 


if covered or moulded in 


DOVERITE 


TRADE MARK 


IN BLACK, RED, GREEN or other COLOURS. 


The smartest and safest finish to modern machine tools, 
DOVERITE has a permanently polished clean surface, 
impervious to oil and water, and is an efficient non- 
conductor of electricity, The colour is solid throughout, 


and the material is 
PRACTICALLY INDESTRUCTIBLE 


We cover Manufacturers’ own 
parts or supply a standard rangeof 
Hand Control Wheels from 34in 
to 12in diam. and Moulded Knobs 
and Handles with the threads 
moulded in DOVERITE, strong 
enough for most purposes. 


DOVER LIMITED, 
NORTHAMPTON. 


In 6 grades from soft to rock hard, and 4 qualities from 
medium grey to superfine, high-quality white, our range of 
polishing bobs includes the ideal wheel for every class of 
work. Send today for our free illustrated brochure. 


Please send all enquiries-to— J E L 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 


Registered Office & Works: Little King Street, Birmingham, 19. 
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Consistency in quality — you can rely on it with repetition 
castings in Meehanite metal. The same specified engineer- 
ing properties, the same uniform soundness, the same 
easy machinability in every batch — and from _begin- 
ning to end of each batch. They mean fewer rejects: 
lower production costs. We can supply them in various 
types of Meehanite metal according to whether you 
need them for general engineering or with special resist- 
ance to heat, wear or corrosion — from a few ounces 
weight to 40 Ibs. (For larger castings than this—up to 20 tons 
—there is our Jobbing Foundry). Why not consult us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors : The Power-Gas Corporation Ltd.) 
STOCKTON-ON-TEES 


LICENSEES OF THE INTERNATIONAL MEEHANITE METAL CO. 
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specialists in 
Rubber and 
Synthetic Rubber 
Mouldings 
for Industry... 


PRECISION RUBBERS LTD. 


ee Monufocturers of Rubber Parts for 


to Bull. Production ROLLSROYCE tv. 


PRECISION RUBBERS LTD BAGWORTH LEICESTERSHIRE Phone BAGWORTH 241/2 


Designed for Highest 
“HOT STRENGTH” 


Temperature determination is a prime factor in piston design. 


Known behaviour of aluminium alloys at operating temperatures 
enables Specialloid designers to produce pistons with highest 
mechanical properties, combined with optimum running clear- 
ances. Illustrated is a typical high-speed oil engine 
piston, exhibiting markings indicating large bearing 


areas on both skirt and lands—positive proof of 


good piston design. 


FOR OVERALL EFFICIENCY, SPECIFY 


SPECIALLOID LIMITED, BLACK BULL STREET, LEEDS, 10 
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Why YOU 
should fit 
the M.M.D. 


Clevis... 


A POSITIVE GEAR CHANGE LINKAGE 
Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
“sloppy ’’ remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 

operated linkages, can be eliminated 
throughout the life of the car, with the aid of 

this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS ~- PARKER STREET ~- BIRMINGHAM 16 
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These photographs, taken at the York- 

shire works of a leading firm of precision 

manufacturers, include all sizes of Ward 

Capstan and Turret Lathes from No. 1A 
to No. 10. 


MAY WE SEND YOU PARTICULARS? 


H.W. WARD & CO.LT 


SELLY OAK BIRMINGHAM 29 


TELEPHONE SELLY OAK 113! 


THE 


DARWINS 


SHEFFIELD ENGLAND 


The comprehensive range of the Darwins Group 
products is designed to meet the needs of the 
Aircraft,Automobile and Engineering Industries 
and co provide steels for many special ap- 
plications. Illustration shows teeming a ladle of 


molten steel into ingot moulds. 


DARWINS LTD. 
TOOL STEELS * HACKSAW BLADES + PERMANENT 
MAGNETS - HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
/ f, / / CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (WIRE ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 
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Low cost and ease installation 
are two important reasons why leading manufacturers 


use TORRINGTON NEEDLE BEARINGS 


Trouble-free performance in 
transmissions, universal joints, 
clutches, steering gears, governors, 
carburettors, generators, etc., has 
proved the Needle Bearing’s ability 

to handle heavy radial loads and has 
meant safer, more comfortable driving. 


The LAYCOCK-DE NORMANVILLE 
OVERDRIVE incorporating 
TORRINGTON NEEDLE BEARINGS 
is fitted as standard to the 

AUSTIN - HEALEY and the 
JENSEN “INTERCEPTOR” and 

is provided as an optional extra 

on nearly all high-performance 
British cars today 


This photograph of the 
Austin-Healey record-breaking 
car is reproduced by kind permission of The Austin Motor Co, Ltd, 


TORRINGTON BEARINGS 


Now available from our English factory 


THE TORRINGTON COMPANY LIMITED works: Torrington Avenue, Coventry LONDON OFFICE : 7-10 Eldon Street, EC2 


AUTOMOBILE ENGINEER, July 1954 


| ] 
| 
‘ 
i 
wan 


HERE ARE 450 
‘ASHANCO’ VENTILATORS 


Ashanco Ventilators are 
fitted to all these pas- 
senger vehicle bodies 
built by Metropolitan- 
Cammell Carriage and 
Wagon Co. Limited. 


Ashanco Ventilators 
were fitted to the 1,000 
buses supplied to the 
Birmingham Corpora- 
tion. 


Bodybuilders everywhere specify 


VENTILATORS 


e THOMAS ASH & CO. LTD. 
ASHANCO WORKS, 19, REA ST. SOUTH, BIRMINGHAM 5 


Patent No. 
566517 


Nickel plated spring steel clips 
from }” to 13” (1}” sizes—17/6 
gross net), tool clips in the same 
material and sizes, phosphor 
bronze clips from 9mm to 22mm 
—say when! There are lots of 
variations on the same theme and 
if it isn’t in stock we can soon 
make it. Better get in touch with 
Lewis of Redditch today. 


THE LEWIS SPRING CO. LTD LEAVE od 1g 
RESILIENT WORKS, REDDITCH. 
‘Phone Redditch 720/1/2. OF REDDITCH 


NGS, SPRING CLIPS 
SWORK, WIRE FORMS 
LONDON OFFICE: 321, High Holborn, W.C.1. VOLUTE SPRINGS 


"Phone Holborn 7479 & 7470. 
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EVERY DRIVER 
NEW CAR 


How to keep your engine in peak condition 


HEN YOU HAVE invested a considerable sum of 
W money in buying a new car you don’t want to see 

it deteriorate quickly. But while any amount of 
care and elbow-grease is spent on keeping body-work 
gleaming, many car owners neglect something far 
more important — care of the new engine. 


If nothing is done about it, your engine will gradually 
accumulate a tenacious slate-like deposit on valve heads 
and cylinder-head surfaces. These harmful deposits cause 
loss of power and extravagant fuel consumption — until, 
before you know where you are, your ‘new’ car is 
approaching middle-age and needing an overhaul. 


Maintain full compression with BP Super plus BP 08 


THERE is a way of checking this build-up of deposits 
in your engine. BP Super petrol, with its new additive, 
BP 08, keeps valves, plugs and piston rings cleaner. Run 
a new car on BP Super plus BP 08, and the bulk of the 
products of combustion which might otherwise form 
deposits are passed harmlessly out through the exhaust. 

Your new car will now behave like a new car for a 
much longer period. The lively performance, smooth 
running and instant starting, which the car was designed 


Change up to BP Super 
for peak power per piston 


to give you in the first place, it will now go on giving 
you over thousands of miles. 

This is an insurance for which there are no extra 
premiums. BP Super plus BP 08 costs you not a penny 
more at the pump. It will cost you far less in the long run, 
because you get still more miles per shilling, and you 
won’t need to take your car off the road for an overhaul 
so soon. With BP Super plus BP 08 you are protecting 
a valuable investment in a safe, easy and economical way. 


le \ 


THE BP SHIELD IS THE TRADE-MARK OF ANGLO-IRANIAN OIL COMPANY, LTD. 
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CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM. 


PARKER ST. BIRMINGHAM. 16. 
TELEPHONE: EOC baston.3607. 


Ferrous stock or manufactured articles such as 
bolts, springs, etc., can be compared against 
known standards of similar dimensions, and 
differences in chemical or physical properties 
are immediately indicated by a trace on the 
screen of the cathode ray tube. 

Where the Sorting Bridge is used for large scale 
production inspection the precise shape of the 
non-standard trace is not so important as its 
height. The instrument can be used by unskilled 
operators to reject all parts which produce a 
trace that departs from a standard trace or 
exceeds the limits of two horizontal lines marked 
on the face of the cathode ray tube. The rejected 


MAGNETIC SORTING BRIDGE 


samples can be examined more closely by technicians 
to interpret the shapes of the patterns in terms of 
hardness, carbon content, flaws, etc. 

This instrument can be of considerable value at all 
stages of production, and we invite you to apply for 
Publication X1357 which contains detailed information 
of this remarkable electronic aid. 
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SPECIALISTS IN 
HIGH-TENSILE ALUMINIUM BRONZE CASTINGS 


ys 


ARK 


NON-FERROUS CASTINGS 
MACHINED PARTS 
CHILL-CAST RODS & TUBES 
ave supreme in their field 


T. M. BIRKETT & SONS LIMITED * HANLEY ° STAFFS 


"Phone: Stoke-on-Trent 2184-5-6-7 IN ASSOCIATION WITH "Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED * LONGPORT * STOKE-ON-TRENT 


"Phone: Stoke-on-Trent 87303-4 & 88147 "Grams: Bronze, Stoke-on-Trent 


6158 
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MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF LC. ENGINES AND POWER UNITS 


e COPPER & ASBESTOS WASHER CO LTD 


HWi-1l6 LIVERY STREET BIRMINGHAMS. 


TELEPHONE: CENTRAL 1467 TELEGRAMS: COPWASH" 


echanical handling 


your OWN 
requirements 


Girdex mechanical handling auxiliaries can be designed to handle Gi RDEX 


your products and fit into your production system. We specialise 

in ‘specials’ and will be pleased to quote for your individual 

requirements. 

GIRDEX ENGINEERING CO. LTD., WESTON LANE, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 2205 Telegrams: GIRDEXPRES 
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the things 
they do, 
Holroyds 


They make most of the machine tools that make 


their worms and worm wheels. They believe in the 


old saying ‘‘ If you want a thing done well, do it yourself.” 


But they’re not above buying a machine from outside if 


they think it will help. They say it’s accuracy that 


matters — and their customers agree. 


They’ve written a book about it— 


about the way they make their worms and wheels, 
about gear selection and service, dimensions, 

efficiencies, lubrication and maintenance — all the facts a 

user needs on Holroyd Worm Gears and Worm Reduction 

Units. They’ll be very glad to send you a copy. Their address 

is John Holroyd & Co. Ltd., Milnrow, Lancs. 


QUICK DELIVERIES CAN BE MADE OF ALL 


Holroyd WORM GEARS AND WORM REDUCTION 
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600 
BROADWAY CHAMBERS, LONDON, W.6 
Telephone : Riverside 4141 GEO cE COHEN 
Telegrams ; Coborn, Telex, London sons AND COMPANY LIMITED 


And at 600 Commercial Road, E.14 + Bidder Street, Experts in Scrap since 1834 


Canning Town, E.16 Bath Belfast Birmingham Hebburn-on-Tyne Leeds - Luton Manchester Morriston, Swansea Sheflield 


Including automobile and electric vehicle 


battery control and charging equipment 


BATTERY CHARGERS AND 
CHARGING 


By Robert A. Harvey, B.Sc.(Eng)., A.M.1.E.E. Covers every aspect of charging principles, charging 
methods and charging plant. Consideration is given to small chargers for radio and car batteries, 
and to applications in power stations, telephone exchanges, mines, railways, electric vehicles, cars, 
lorries, buses and trolley-buses, aircraft, ships and stationary generating plants. This invaluable book 
shows how the problems of battery charging and control have been solved in many different industries. 
It enables the engineer to examine the schemes used in other fields and to select and adapt such 
schemes for his own particular use. 


Every important battery control scheme is described in 
this valuable book. 35s. net. By Post 36s. 2d. 


Available from all booksellers or direct from :— 


lliffe & Sons Limited + Dorset House «+ Stamford Street + London, S.E.1 
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its strong 


LIGHTER + STRONGER 
NEVER RUSTING 


Lagraved on * Primag’ magnesium alloy plate 


Duple Motor Bodies Limited, who built this double- 
decker bus, made extensive use of Birmabright 


aluminium-magnesium alloys. 


IF YOU THINK WE CAN HELP YOU, our Technical 


Departments will gladly advise you on the many Birmabright 


uses of aluminium alloys. Registered Trade Mark 


The Pioneer Aluminium-Magnesium Alloy 


BIRMABRIGHT LIMITED + BIRMINGHAM 32 + BIRMETALS LIMITED 
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FOR EVERY SOLDERING PROCESS 


1. FRYSOL BLACK 
band flux is manufac- 
tured for hot dipping, 
and soldering processes 
on heavy work. Par- 
ticularly effective for 
soldering galvanized 
iron. 


2. Use FRYSOL 
GREEN band for 
Straightforward brass 
and copper jointing. 
Green band contains 
extreme penetrating 
constituents ensuring a 
rapid fluxing 

action, 


3. For economical 
soldering of tinplate and 
terneplate work specif 
FRYSOL YELLO 
band flux. 


Improved FRYSOL 

FRY you feel may be improved? 

If so, please contact— 

& Metal Foundries Limited 


there a fluxing or solder- 
ing process in your works 

Tandem Works, Merton Abbey, London, S.W.19. MIT cham 4023 
And at MANCHESTER* GLASGOW: BRISTOL’ BIRMINGHAM: DUBLIN 


individual 
atiention... 


... and our aim is to help you 
in your problems. 


Another good reason why Engineers prefer 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS S - Telephone : HORSFORTH 2821 


M10 
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STAINLESS STEEL 


can you have all 


Production costs lowered. 
Simplicity of operation. 
Corrosion resistance increased. 
Complete chemical cleanliness. 
Simplified assembly. 


QeuilckK 


these advantages 


Complicated fabrications and 
pressings easily polished as end 
operation, 

Practically no limit to size of 
product for polishing. 


River y 


It will pay you to consult 


ELECTROPOL 
PROCESSING LTD 


IX HOUSE, 19-23, OXFORD sT 
LONDON, Wat. 


PATENT NOS.: 
622118 699013 
683309 : 683310 
16 OTHERS PENDING 


M.0.S. MAT. R.D. No. 
4169/D.T.D. 900. 
A.1.D. APPR. No. 6107/53. 
A.R.B. APPROVED 
No. A.1./3881/53. 


A large-scale, P.C.P. installation made at the works of 
the National Cash Register Co. Ltd., Dundee. All you 
need to fit it are a hacksaw, a clamp and a spanner. 


POST THIS FORM TODAY 
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MECHANICAL AIDS TO PRODUCTIVITY 


Overhead Movements 
Mean Low Overheads 


Not all mechanical handling systems require expert 
fitting! Here’s one you can install yourself—a low cost, 
overhead chain conveyor giving greater output and higher 
efficiency. 

Every month, MECHANICAL HANDLING—only British 
journal devoted entirely to the subject—describes and 
illustrates the latest labour-aiding devices, and shows 
how they are being used to increase production and cut 
costs. There's a system for YOU in your business. Take the 
first step to increased production . . . place a regular 
order for MECHANICAL HANDLING now! 


DORSET HOUSE STAMFORD STREET LONDON 5.€.1 


Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00), 
Remittances from overseas should be made by money order or bank draft in 
sterling on London out of a registered account, 
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“We'd need a special 
rubber moulding... 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you. 


P. B. COW SERVE 


Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oil Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of all descriptions. 


... get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 


P. B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 


470 Streatham High Road, London, 
Phone; Pollards 4481. 


S.W.16, 


ABOVE ALL. Production manufacturers of 
torsion, compression, tension springs of all 
types, pressings, clips, I.F. cans, containers, 
and “METPAKS"’ Shock Absorbers. 


BRAYHEAD 


SPRINGS LTD. 


FULL VIEW WORKS 


KENNEL RIDE - ASCOT - BERKS. 
Phone: Winkfield Row 427 - T.A.: Brayhead Ascot 


Fractional Horsepower 
MOTORS 


BTH fractional horsepower motors are second 
to none in quality and proved performance. 
All types are available in sizes to meet every 
domestic, commercial, and industrial need. 
Precision-built of highest grade components, 
and fully tested, they will give long and 
‘trouble-free service, 

No manufacturer can offer a wider choice in 
fractional horsepower motors, Whatever the 
conditions of service or type of drive, there is 
a BTH motor well suited to the job, 


Member of the AE! group of compenies RUGBY - ENGLAND 
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Facing 4” off each end and drilling 7%" 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 


ENGINEERING CO. LTD. 
COVENTRY one: coverrey ass 
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We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding Mach- 
ines, Specia! Machine Tools for High 
Production. 


Rathhone 


d 

3” diameter: Standar 
maximum bar 
ices 
acity of 6 
“ai mum length handled 6”. 
om ed lengths to take 


43” or 72" 


have 
diameter. 


standard 
wor k up to 24”, 


Rathbone, 1656 
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Like Austin* 


Why did it win? 


It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include ‘Staffordshire Knot’ 
Carriage Bolts and Nuts, black and bright work and the 
famous “Hi-strain” brand for the really big stresses. 


Enquiries to: 


paint ee > CHARLES RICHARDS & SONS LTD., Darlaston, Nr. Wednesbury. 


Phone: Darlaston 140 (10 lines) P.B.X. Wires: **Richards, Darlaston."* 
spr ay *and like 
Jaguar and 


protection 


TAPED For reliability 


Sleek, polished Austin and Jaguar cars and gleaming 
B.O.A.C., aircraft carry the name of Britain round the 
world. And they all have this one thing in common: 
during paint spraying, or in transit, they have windows, 


chromium and other surfaces protected by Permacel 
Masking Tapes. Permacel Masking Tapes stick firmly to 


any surface, or smooth. pig 

ey give complete protection on the most awkwar T i Ch M 
contours and, when the time comes for removal, they im | a ms 
peel away easily and cleanly. Both cloth and crepe- 
paper Permacel Masking Tapes are available. 


Permacel Crepe Paper Masking Tapes are double- are fitted to the new 
bonded. This exclusive Johnson and Johnson process 


tly bonds the adhesive to the backi terial. 
When stripped away, the tape leaves no sticky residue. Triumph 2-litre Sports 
AV.1.P. YOU SHOULD KNOW! A Very Important Point 
b ll Per’ el Masking T is that they are un- he 


in paints and dopes. Ask the Permacel representative 
for full details about the Permacel Range of Cloth and and many other fine British Cars 


Crepe-Paper Masking Tapes. A card from you will 
arrange an appointment. 


with 


CLOTH AND ‘DOUBLE-BONDED’ 
CREPE PAPER MASKING TAPES PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 


For samples and quotations write to: 
INDUSTRIAL DIVISION Dept, A.E. (GT @RITAIN) LTD. SLOUGH, BUCKS 
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CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 
CARTERS GREEN 


FOUNDRY 
PERSPECTIVE View WEST BROMWICH 


| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS ‘WEARING’? WEST BROMWICH 


VEHICLE SPRINGS 
FOR 


PRIVATE CARS 
AND 
COMMERCIAL VEHICLES 
FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “U”’ BOLTS, 
EXHAUST PIPE AND 
SILENCER CLIPS 
OF EVERY DESCRIPTION. 


A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. Phone: WES 0575/6 
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Ignore this, 
and it may 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


Will's a 


No one knows just how many lives Wil! 


Danford has saved. You see, he believes in 
rescuing people before they run into danee: 
Much of the material he handles is used in 
aircraft and other industries where precision 
is vital. So that Wilf’s job—to test for 
hardness—is one of profound importance Reviewing modern 
requiring wide knowledge and experience as . automotive - type 
well as reliable equipment. No effort or 
di diesel engines in 
expense is spared in the maintenance of Oe a 
Habershon standards. . . . For well over a current use. 
century we have manufactured hot and cold 
rolled strip and sheets to all specifications and 1 ° 
for all purposes. Your enquiries are invited. ! he Modern Diesel 
By Donald H. Smith, M.1.MEcH.E. 12th Edition. 
| | abers i ‘Ol The latest edition of this standard handbook has been mainly 
y MMT A, rewritten and enlarged to include reviews of nearly all automotive- 
type diesels in current use in Britain, U.S.A., the Dominions and 
on the Continent. Engines for road, railway and marine service, for 


STE EL STRI P tractor and for many industrial purposes are discussed. In addition, 


chapters dealing with the theoretical and practical aspects of the 


meets the most exacting requirements diesel as 8 power unit, are included. . 
54” 256pp. 210 illustrations, 


Now Ready 12s. 6d. net By Post 135. 


from booksellers or direct from:- 


lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 


J.J, Habershon & Sons Ltd., Rotherham, Tel, 2081 6 lines) 


102 AUTOMOBILE ENGINEER, July 1954 


| 
ia 
| 
| 
“if 
| 


Wherever rust can 
attack RODOL is 
the best defence 


Think of the places in your works where metal 
may go rusty: in the stores and out in the yard, 
inside a packing case on its way overseas or in 
work bins awaiting the next process, in fact, 
wherever metal is exposed to air, damp or fumes 
But not metal that has been protected by 
RODOL. For RODOL repels rust. ; 


In this most rust-provoking of climates, it is a 
comforting thought that the RODOL range of 
rust preventives will give complete immunity 
from rust, corrosion or oxidation to any metal 
under all conditions of exposure, storage or 
use. Yes, there is a grade of RODOL for every 
task of temporary rust prevention from the brief 
protection of metal for a few hours to six months’ 
immunity. 


There are oils and greases, in hard, semi-, and 
non-drying grades, in addition. l'ypical 
application are by brush, cloth, dipping, coarse 


li 
spray or flow coating. 


Write for current literature to:- 


FLETCHER MILLER LTD ALMA MILLS HYDE CHESHIRE 


Telephone: HYDE 781 (5 lines) Telegroms: EMULSION, HYDE 


Cellular 


Hard Chromium 


Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


we: CYLINDERS 
»o 900% LONGER LIFE 


Get full details without delay from — 
MONOCHROME LTD. | Studley Rd., Redditch, Worcs. 


Telephone: STUDLEY 121/2/3/4 
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... With Busy Bees 
all in a tow 


Some factories have rows of 


Busy Bees’ working for them—some 
have only one. But all agree they 

keep the wheels turning and production 
growing. And if you didn’t know 
already, ‘* Busy Bees ”’ is the 

“nom de plume” of G.E.C. Fractional 
Horse Power Motors. As if they 


needed any disguise ! 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, w.C.2 


This H ]-COUL insert 


... Will give you positive protection 
against wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 
more functional design . . . 
ARMSTRONG PATENTS CO. LTD. 


BEVERLEY, YORKSHIRE Telephone : Beverley 410 


Large Diagrams 
up to 
144” x 74” 


No complex 

electric 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready ae and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus aa time and trouble. Calibration 
ines can be recorded while 

taking Diagrams. 


DOBBIE M°INNES LTD 


Noutical & Engincerng tnstruments 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELOS LIVERPOOL LONDON 
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- 
MINNES 


CLAN CEY 


CAST-IRON VALVE GUIDES 


AND 


CHILLED - FACED A 


BELLE VALE HALESOWEN 


TELEPHONE: CRADLEY HEATH 69411-2-3 


Y, 


\\ 


“you 
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Ford’s make a 


In these days of keener 

competition, the Ford record net profit 
of £5,131,327 is a staggering indication 
of what can be achieved by streamlining 
production methods, and by providing 
the workers with the latest and most 
efficient labour saving appliances, cutting 


manual effort and fatigue to the minimum. 


Throughout the great Ford factory at 

Dagenham, at key points on the production 
and assembly lines, many CLAYTON 
Electric Hoists and Cranes are to be seen, 
and we are naturally proud to have 
contributed our modest part to Ford's 


wonderful production record. 


May we send you our Catalogues? 


7 


\ wane 


THE CLAYTON CRANE & HOIST 


CO. LTD. 


IRWELL CHAMBERS UNION ST * LIVERPOOL 3 
: Claymog, Liverpool 


Telephone: CENtral 1141 (4 lines) Telegrams: 


You cannot afford to take 
risks in components when 
lives are at stake. 


You can only be certain you 
have taken all precautions 
and tests when you use— 


FEL 


Electro-Magnetic Crack Detectors 


Write for 
Catalogue 


FE FLEcTRIC Lro 
41, SIDNEY ST., SHEFFIELD, 1 


Represented in all principal countries 


SPUN CAST 
BRONZE 


TELEPHONE : 


WHYTE & COLLINS LTD | STOKE-ON-TRENT 48107 


TELEGRAMS : 
KELVIN WORKS FENTON STOKE-ON-TRENT | oys stOKE-ON-TRENT 


aM 
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spUN CASTINGS: The centrifuga! pressure to 
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A vital part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 
consideration will not result in a fall in 
output. The answer is, of course, the 
‘Fastrip’ Synchronised Guard for more 
production and greater safety. 

Send for full details today. 


j. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 


“POP” is a Registered Trade Mark of the manufacturers 


ONE Geo. TUCKER EYELET Co. 
‘ Walsall Road - - BIRMINGHAM 22. "erg 


CONSULTANTS AND TOOL MANUFACTURERS AIRCRAFT MATERIALS LTD. MIDLAND ROAD, LONDON NWI 


THE MODERN SYSTEM OF RIVETING 
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positively 
nO 
deception... 


Poseidon (better 
known as NEPTUNE), a somewhat fishy sub-marine character, 
was King of the Sea and also Master of the Horse. Not 
satisfied with this, Nep changed himself into many strange 
and peculiar shapes in order to wreak his will on watery 
shapes like Amphitrite. Our intentions are honest. We 
mould shapes and sizes of bewildering variety and versatility, 
but all strictly functional and doing a good job for manu- 
facturers and distributors. If you have a problem in plastics, 
want designs and tool-making as well as the final moulding, 
get in touch with us. We’re at Southend-on-Sea, but not at 
all sub-marine! 


PLASTICS 54 


moulders to 
the best people “. 


We design, tool and 

mould for any plastic 
requirements and our 
plant is one of the largest # 
in the country. y. 
(Our presses range from_§ 

the smallest to the 
largest—injections up 
to 48 0z.—compression 
up to 2,000 tons). 


—€. K, COLE LTO (Plastics Division) SOUTHEND-ON-SEA, 
Members of the British Plastics Federation 


ESSEX 


ALL OUR STOP-WATCHES 
ARE TOP-QUALITY SWISS 
JEWELLED LEVERS—AND 
GUARANTEED 


We have a fine 
range of all types of 
Swiss Stop-Watches 
ready in stock. 
WRITE OR PHONE 
R OUR 
ILLUSTRATED 
CATALOGUE 


Restricted by the limitations 
imposed by war and post-war 
conditions, Prestons have until 
recently been only able to satisfy 
the stop-watch demands of the 


Industrial North. 


Now, as many of our friends 
throughout the land can confirm, 
Prestons can once again offer to 
Industry a nation-wide Stop- 
Watch Service second-to-none. 
Again we are leading the way as 
the largest suppliers of Swiss 
Stop-Watches to British Industry. 


ALSO READY TO GIVE 
YOU IMMEDIATE SERVICE 
iS OUR REPAIR DEPART- 
MENT .. . giving attention 
to your most urgent needs, 
in double quick time—yet 


AND PRICE LIST. 


TEL.: BOLTON 876 
ESTAB. (2 lines) 
1869 


with the vital care and 
craftsmanship required with 
such precise instruments. 


PRESTONS LTD. stop-warcx speciauists BOLTON, LANCS. 


A new edition of a 
valuable tertbook 


Handbook of Industrial 
Electroplating 


By E. A. Ollard, A.R.C.S., F.R.I.C., F.1.M., and 
E. B. Smith. 2nd Edition. Facts, figures and 
formule for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. The 
second edition has been considerably enlarged and 
includes new sections on water and drainage, 
purification of solutions, storage and handling 
of chemicals and plating-shop costing. 

8}” x54”. 364 pages. 122 illustrations. 72 tables. 


Published for ‘Metal Industry” 
Now ready 30s. net. By Post 31s. 2d. 


Obtainable from booksellers or from 


Dorset Heuse, Stamford Street, London, §$.E.1. 


=F 
=% .70 30, 
S 
Be 
a 
2 ‘ : 
gS, 
<A? / 
LA 
\ 
4 
ip 
Y, ) 
if 
ig 
168 AUTOMOBILE ENGINEER, July 1954 


Fashioned in Chrome Vanadium Steel, 
KING DICK Ratchets are gluttons for hard work! 
From 1” Square Drive Heavy Duty types with 30” long 
detachable handles and reversible mechanism 
down to Individual Open Type Ratchet Wrenches 
you can rely on these fine tools. Details on request. 
Specifically designed for use 
on Assembly Lines, for 
Heavy Engineering work 
and Hicycle Tools. KING 
DICK Power and Impact Sockets 
meet your needs. Available in 3”, 4”, 3”, 1”, 14” 


and 25” Square Drive. Details on request. 


KING DICK 


ABINGDON WORKS KINGS AD - TYSELEY- BIRMINGHAM ENGLAND 


IN STANDARD SIZES 
YOUR OWN SPECIFI 


ill help you select a type 


our 
and size of chuck most suitable to Y 


Our catalogue W 


own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 
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Obtainable 
from your stockist 


MADE BY CRAFTSMEN 
FOR CRAFTSMEN 


London Stocks: 16 Aldersgate St., E.c.1 
Glasgow Stocks: 50 Wellington Srt., C2 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 


INTAL WORKS 
WATERY STREET 
SHEFFIELD, 3 


Telephone: Sheffield 23072-3-4 
Telegrams: ‘FLUTED Sheffield 3’ 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 
Sole Licensees of The Gregoire Variable Rate Suspension System. 


WILLIAM E. CARY 


RED BANK + MANCHESTER 


Telephone: DEAnsgate 7881 (10 lines). 
a Telegrams: Carybank, Manchester 

50 at 
SALFORD, GLASGOW, LONDON & COVENTRY 


JN 300 


MANY ENGINEERS ALWAYS SPECIFY 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


YIELD STRENGTH 20/22 
Tons per square inch. 


ELONGATION 6% to 8%. 
BEND 90°. 
BRINELL VALUE 175. 


Write for details 


HALE. HALE timires port 


4ONES TIPTON 
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DROPSTAMCO Products have an extra strength 
and superior finish because they are made from the 
finest quality material, accurately heat treated throughout to 
give maximum strength. There are drop forged spanners, 
hammers, etc., and hot steel drop forgings for the motor, 
hand tool, and engineering trades from 20z. to 10 Ib. 


DROPSTAMCO 


DROP STAMPING CO. 
Ay, BIRCH RO. WITTON: BIRMINGHAM: ENG 


The problem of getting more passengers per 
cubic inch of bus is made easier by using ( POUL co] caene FoR 
. vy? . \ A 

Intalok Spring Cases. With this remarkable WMA 

TRANSPORT 
springing system the seats can be made eetieeetinentiieetieentienstia 
shallower than other sprung seats without A PRODUCT OF THE SLUMBERLAND GROUP, TRADE ENQUIRIES TO 
any loss of comfort. INTALOK LTD., CALDWELL RD., NUNEATON. TEL: NUNEATON 2367/8 
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Wlukeé OF BRITISH 


PASSENGER CARRYING VEHICLES 
FIT 


HARTRIDGE LTD. 


9 VICTORIA ST. LONDON. S.w.!. 


BUILDERS OF SPECIALISED DIESEL EQUIPMENT FOR OVER A QUARTER CENTURY 
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Write today for illustrated Brochure No. 226/1 
12 


BORING MACHINES DRILLING MACHINES PORTABLE TOOLS SLOTTING MACHINES 8ANDSAWS 


MACHINE SHOP ACCESSORIES * PUNCHING AND SHEARING MACHINES _; RS «+ PRESS BRAKES 


SAWBENCHES SANDING MACHINES MOULDING MACH RIMMING LATHES 
BENDING MACHINES + SHEARS AND 
PRESSES SAWING MA OULDING MACHINES 


PRESS Bg NDSAWS +* BEADING AND SWAGING MACHINES 
BANDSAWS RING MACHINES « MILLING MACHINES + GRINDING MACHINES 
PLANING AND SURFACING MACHINES * MORTISING MACHINES * SHEARS AND CUTTERS + SHAPERS 


SAWING MACHINES * BORING MACHINES « MACHINE SHOP ACCESSORIES + LATHES + GUILLOTINES 


THOS W.WARD LID 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22LINES) + TELEGRAMS: ‘FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE STRAND W.C.2 
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CUTTING OFF ? 


gives better finish 


at faster rates 


Cutting off risers—Cleaning up welds—these are 
yet further examples of the extreme versatility 
and efficiency of Hicycle tools—not just for 
occasional use but on an all-day, every-day 
production basis. Operating on a 200 cycle 
supply, Hicycle tools have the immense 
advantage of faster working as a result of 
maintaining their motor speed under load. They 
give greater efficiency with lower operating and 
maintenance costs. Complete safety too. Write 


for brochure No. 354 which gives full details. 


NCYC\E EFFICIENCY 


CALL IN 


Consolida 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 


LONDON & FRASERBURGH. Reg. Offices: 232 Dawes Road, 


London, S.W.6. Offices at Glasgow Newcastle Manchester 

Birmingham Leeds Bridgend Belfast Dublin Johannesburg 

Bombay Melbourne Paris: Rotterdam: Brussels" Milan and 
principal cities throughout the World 


The Most Positive . 
Worm Drive 
he slots are pierced right — 
through the band, thus | 
affording the worm or d 
screw an absolutely certain. 
_.grip_ under 


“A NEW book for production executives 
and students of engineering economies 


Frank G. Woollard, M.B.E., M.I.Mech.E., M.I.Prod.E., 
M.S.A.E. with foreword by Leonard P. Lord. 


Flow production is frequently thought of as being suitable only 
for large enterprises—this is not so. The object of this new book 
is to show how the basic principles of flow production can be 
applied to the manufacture of almost every article that is readily 
and continuously saleable. Written by an expert, it is a book of 
immediate interest to production executives everywhere in the 
manufacturing industries, 9}” x 6” 196pp. 102 illustrations. 


Now Ready 25s. net. By post 25s. 82. 
Published for ‘* Mechanical Handling.” 


Obtainable from booksellers or from :— 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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DROP FORGED 
PPANNERS 


ALL PURPOSES 


VAUGHAN 
BROS (orop-rorcincs) LTD 


WE’VE TWO PAIRS OF HANDS! 


WITH 24 HOUR PRODUCTION! 


Add to this the operation of our own transport service and 


the result is an even faster delivery. 
For the quantity production of parts turned to your own 
specification up to a maximum diameter of 1}”, with consistent 
accuracy, Northern Automatic are the people to see 
(A.R.B. Approved) 


NORTHERN AUTOMATIC SCREW (CO. LTD. 


GOLF ROAD- HALE: ALTRINCHAM - CHES - PHONE ALT 2184-2497 
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In matters of 
ATTACHMENT 


the fly has its own ideas. You too 
may be looking for something 
different, but whatever your 
requirements you can rely on 
Marsdens for Bolts, Nuts, Screws 
and Studs. 


Close Limit Alecuracy 


cuts your machining costs 


Three factors contribute towards making 
Shotton Bros. first in the field for 
BLACKHEART Malleable Iron Castings. 
Firstly, the attention paid to laboratory 
control at every stage in production, 
secondly, our 57 years experience in the 
Industry, and finally, the up-to-date methods 
of production. The result is a casting of 
the highest possible quality,* accurate to 
fine limits, with subsequent machining costs 
cut to the minimum. 


ALTRINCHAM ST., MANCHESTER, 1. 


dm SM. 16 


* Highest British Specifica- 
tion accepted—BSS 310 
(1947) Grade 3. Fully 
machined components can be 
supplied. 

2-400 feet ibs 

for 


want 
SHOTTON 
COMPACT DESIGN. Sq. Drive 


3 PHASE SIGNAL BY 
SIGHT, SOUND & FEEL. 
OLDBURY, NEAR BIRMINGHAM | tow price 
Telephone: BROadwell 1631-2 


(recone) Members of the Technically Controlled Castings Group. 
JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 


AUTOMOBILE ENGINEER, july 1954 


52 
> 
& SON LTD 
Marsden 
4 
3% 
116 
2 
. 


new design of 


Enots once again lead the way in the National effort 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple. Outstanding features 
include the following :— 

@ Made in one piece. 

@ Clear-through way for lubricant. 

@ Lower overall height. 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 

demand. 
@ Are cheaper and better. 


These nipples are available in the following thread 
sizes 

t’B.S.P. #’A.N.F. B.S.F. 
BRIGGS. +” A.N.F. U.N.F. 


Retail price for all sizes is 10d. each, compared to 
I1d. each for the old type. When ordering please 
use code letters H.S. followed by angle required 
(35°, 67°, or 90°) and thread, e.g., 

H.S. 67 4” B.S.P.—Hotset nipple 67° angle with 4” 
B.S.P. thread. 

The old type angle nipple will continue to be available 
as well as the range of straight nipples, in similar 
threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 


infroduce an entirely 


LUBRICATOR NIPPLES 


HS 35 


years ago 


ROLLS met ROYCE .. 


Today ee ¢ Marston Excelsior Ltd. are proud 


of their long association 
with Rolls-Royce Ltd. as suppliers of 
Radiators and Heat Exchanger Equipment. 


MARSTON EXCELSIOR LIMITED 


FORDHOUSES, WOLVERHAMPTON 
(A subsidiary company of Imperial Chemical Industries Ltd ) 
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P.V.C. WING PIPINGS, as supplied to leading motor 
The Land Speed manufacturers and body builders at home and abroad, 
Record was setup by have proved that plastic materials survive the severest 
the late John Cobb tests. Whether as standard fittings used as wheel arch 
on 16th Sept. 1947 pipings or specially designed joint mouldings our sections 
with a speed of are guaranteed to meet your particular requirements. 
394.2 miles per hour. Extrusions are our business— not just a department. 


Please write for brochure on extrusions for the motor industry. 


Still unbroken | c. &C. MARSHALL LTD. 


PLASTRIP HOUSE 


OAKLEIGH ROAD NORTH, LONDON, N.20 
a 2 af yea rs Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


For the perfect bond that offers astonishing strength 
plus necessary resilience; for sealing against wind, 
wet, and dust in every kind of climate imaginable, ASSOCIATED 
the Motor Industry employs the appropriate grade ILIFFE 
of ‘BOSTIK’ Adhesives and Sealing Compounds. 


There is a grade of ‘BOSTIK’ for every adhesive and 

sealing operation in car manufacture. Equally SERVICING GUIDE 
important is the fact that its manufacturers can pick 
upon 20 years’ experience in the vital business of | TO BRITISH MOTOR VEHICLES 


adhesion and sealing. A team of experts will 


tackle any problem YOU may have in this field. Volume 1. Presents servicing and maintenance infor- 
mation, data, sectional arrangement drawings and 
diagrams on 52 post-war, British cars, commercial 


oe vehicles, and tractors, arranged by makes and fully 

indexed. Includes an illustrated glossary of terms used, 

ll ¢ F a list of alternative part names and a collection of useful 
and unusual conversion tables. 


Price in U.K. 63s. net. By post 65s. 
Adhesive & Sealing Compounds 


Volume 2. Provides servicing information, presented in 
the same style as in Volume 1, on many 1951-52 British 


Still unrivalled || 
the stoutest available paper to withstand hard usage. 


Price in U.K. 42s. net. By post 43s. 6d. 


after ? re) ears ° Volumes 1 and 2 together cover the servicing 
needs of repairers for most post-war models 


Obtainable from all booksellers or direct ay pes from Iliffe & Sons Ltd. 


at the address below. Sole distributors for Australia and New Zealand:- 
Associated Trade Journals Co., Sydney, N.S.W. South Africa:- 


*BOSTIK’ is the registered trademark of the sole manufacturers: Central News Agency, Johannesburg. Rhodesia:- Kingstons Ltd. 


B. B, CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER DORSET HOUSE, STAMPORD STREET, LONDON 8.2.1 
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a SPIRE 
SPEED NUT 


Nettlefolds N.P.K. Type “‘J”’ sheet metal screws have Like Nettlefolds other types of N.P.K. screws, 


been specially designed for use with Spire Speed Type “J’’ are ‘Quality Controlled’ which means, 
Nuts. They are made with a coarse thread which 


speeds assembly still further by requiring fewer 


quite simply: first class fastenings. 
Type ‘‘J’’ can also be supplied with the well known 


turns to tighten. Phillips Recess Heads. 


If it’s a question of N.P.K. Hardened Self Tapping Screws G Ké N 
get in touch with 


GUEST KEEN & NETTLEFOLDS(MIDLANDS) LTD. SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM, 18 


slp 


TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable advances in our coating technique have recently been 


made. This background is from an actual photograph of a “London” 
Brand Leadcoated sheet and gives some impression of its even surface 


and brilliant spangle. 
STOCKED BY 
LEADING MERCHANTS 


SHIMWELL & C? LTP 


Manufacturers since 1875 
WELLINGTON ROAD - LEYTON - LONDON, E.10 
Tel.: LEYtonstone 2281/2 


J 
+9 


+ 
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SINTERED 
PRODUCTS 


provide the answer to large 
volume production of small 
parts whether simple or 
intricate in design. They are 
die pressed from metal | QUALITY BOLTS, NUTS and SET SCREWS 


XN powders to very close C. LINDLEY & CO. LTD., ENGLEFIELD ROAD, LONDON N.! 
Phone: CLissold 0643 (4 lines) Grams: BEAUVOIR, NORDO, LONDON 


MEKELITE 


GEARED 


tolerances in bronze X | INDUSTRIAL 
brass, iron, steel and other LIGHTING 
metals or oil and metal | UNITS 
combinations. 


Se are also Manufacturers of 
Oil Retaining Bearings. 


: For wall, bench or machine mounting. Catalogue sent free on request 
MEK-ELEK Engineering Ltd. 
17, Western Road . MITCHAM, Surrey 3072 


PRODUCTS 


LTD. 


(One of the SHEEPBRIDGE Group) 


SUTTON-IN-ASHFIELD. NOTTS. 
Telephone : Sutton-in-Ashfield 590. 


THE BULKHEAD VENTILATOR 


Designed for use on buses and coaches employing modern methods of 
pan-type glazing. Adjustable to three positions with watertight joint 
assured by moulded rubber sealing frame. Draught-free ventilation 
ensured even with vents closed. 


Weathershicelds. 


BISHOP STREET, BIRMINGHAM 5, ENGLAND 
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What is the target in this case, when it comes to turnings and pressings? 
We would say Time, Price, Quality, Accuracy. 
Four bulls in a row every time you call in GGL. 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 
Tel: NORthern 6221 


25 years’ progress in 
Plasties .. and what it means to you 


Do you know the extent to which plastics are now used in the automobile and associated 
industries? In July, BRITISH PLASTICS will tell the story of plastics over 25 years, 
showing how its materials and processes have developed, and how its products have 
improved and in many cases extended the usefulness of those in other industries— 
including your own. A survey of exceptional value to every industrialist. Plan for the 
future with the July BRITISH PLASTICS. Order your copy now—2/6. (By post 3/-) 


25th ANNIVERSARY ISSUE 


BRITISH PLASTICS 


July 1954 


From your newsagent or direct from Dorset House, Stamford Street. London, S.E.1. 
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Mr. Dot can 
fix you up 


Why do the worrying when we’ve 
already done it for you? Dot 
Fasteners are made in a great 
variety of designs for a 
prodigious number of jobs 
—ineluding yours probably. If 
not, our unique experience 

of fastening one thing to 

another will quickly find an 
answer. It’s a sure way 


out of a problem to 


Trade enquiries to: CARR FASTENER CO. LTD 


47 Woburn Place, London, W.C.!. Museum 1433 

ter : 50, Newton St., Manchester |. Central 4057 
Birmingham: 214/215, Daimler House, Paradise Street, 
Birmingham, |. Midland 2297 


Head Office 


CARR FASTENER CO. LTD. 


Nottingham Road, Stapleford, Nottingham. 


Tel: Sendiacre 3085 


UNIVERSITY OF BIRMINGHAM 


Department of Mechanical Engineering 


Graduate School of Thermodynamics and Related Studies 


A course available in the above School provides facilities 
for the study, at advanced level, of modern developments 
in Thermodynamics and allied subjects and of their applica- 
tions in the general field of the heat engine. The normal 
entrance qualifications are an Honours Degree in Mechanical 
Engineering together with a minimum of two years of 
practical experience in industry. On completion of the 
twelve-month course commencing on the 4th October, 
1954, and including nine months attendance at the 
University, successful candidates qualify for the award of 
the degree of Master of Science. In special circumstances 
applications may be considered from the graduates in 
other Sciences holding satisfactory alternative qualifications. 
In the latter case it will usually be necessary for twe years to 
be spent in completing the course. The award to successful 
non-graduate engineers is the Diploma of Graduate Studies. 


The inclusive fee for the course of study is £71 1s. Od. In 
certain cases where a student is not sponsored by an 
employer, the University may consider applications for the 
remission of this fee and, where essential, for the grant of a 
maintenance allowance during the period of attendance. 


Further particulars and application forms may be obtained from the 
Registrar, The University, Edgbaston, Birmingham, 15. 


| UNIVERSAL = 
| HAND 
CONTROL 
British Made for TRAILER 
BRAKES 
Trailer under separate finger 


tip control at all times, 
independent of car brakes. 


Please order early to ensure delivery. 


FEENY & JOHNSON LTD. 


WEMBLEY - MIDDLESEX 
Phone : WEMbley 4801 & 4802 


HILTON 
ELECTRIC CO.LTD 


52 POOL STWOLVERHAMPTON Phone: 22783 
HILTON RELAYS HILTON RELAYS HILTON RELAYS . 
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KIRKSITE 


SA’? METAL is THE Alloy 
te Sheet-forming Press Tools & Stretcher Dies 


Many of the world’s most famous aircraft and automobile 
companies use Kirksite ‘A’ because they have discovered its 
many advantages over steel and cast iron. 
& SPEED. Kirksite ‘A’ eliminates long waiting periods for 
ry tools. Dies can be produced within a few days of 
receiving patterns. 
LOW COST. Dies made in Kirksite ‘A’ cost 
ts only a fraction of similar tools produced in 
steel or cast iron and the more intricate 


An outstanding advantage of Kirksite & 


is that obsolete dies can be recast in- 
definitely. Write for literature giving examples 
of production runs obtained from Kirksite press tools, 
and other interesting facts about this versatile alloy. Also ask for a 
copy of Hoyt Engineers’ & Buyers Guide. 
We operate a complete and speedy service for the 
production of dies from customers’ own patterns. 


Ot HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.15 
Telephone: VANdyke 606! Telegrams: ‘‘Profanity’’, Wesphone, London 
ANTI-FRICTION METALS BRONZES SOLDERS ZINC-BASE ALLOYS, ETC. 


Die for sheet- 
steel, Courtesy of 
the Willenhall Motor 
Radiator Co. Ltd. 


PLAIN BEARINGS 


SPECIALLY COMPILED 
FOR THE 


MOTOR TRADE! 


SEND TODAY FOR THE B.E.N. CATALOGUE— 
AIR POWER FOR GARAGES 
& SERVICE STATIONS 


COMPRESSED AIR EQUIPMENT 


is obtainable through all leading Motor Factors 
PLEASE SEND CATALOGUE C.B.93 


| 8.E.N. PATENTS LTD., (Division of Broom & Wade Ltd.) HIGH WYCOMBE, BUCKS. Tel. High Wycombe 1630 
Cc. P. 18 
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Long and thick-walled 
Bushes are a waste of 
material. 


Short and_ thin-walled 
Carobronze Bushes save 


material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMITED 
School Road, Belmont Road, 
London, W.4. 


Regutered Mark 


Invaluable to all who manufacture, 
use or deal in non-ferrous metals 


INDUSTRY 
HANDBOOK AND DIRECTORY, 1954 


ONE VOLUME — covering 
every aspect of the industry 


Now in its 43rd. year of publication, METAL INDUSTRY HANDBOOK 
provides a mass of data and information on all non-ferrous metals 
and processes. Its Buyer’s Directory lists a wide range of 
producers, stockists and factors of all basic metal products, metal- 
working machinery and tools, and metal finishing equipment. 
METAL INDUSTRY HANDBOOK is an invaluable reference book for 


all who manufacture, use or deal in these metals. 


Ready this month 
Supplies are limited. 21s. net. By Post 2/s. 8d. 


From booksellers or direct from :— 
PUBLISHING DEPT., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 


REQUIRED 


ON THE EAST OR NORTH SIDE OF LONDON 
FOR MOTOR ENGINEERS 


FACTORY 


OF APPROX 50,000 SQUARE FEET 
PREFER TO RENT—CONSIDER PURCHASE 


Please send details of suitable premises to 
CHAMBERLAIN & WILLOWS 
23 MOORGATE, LONDON €E.C.2 
City 6013 (6 lines). 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralley, Sheffield. 
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British Patents Nos. 386895 


Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 


FOR METAL 


TYPE1 


(All standard threads) 


Rectangular 
Permanent Magnet 
FOR DIE CASTING 


TYPE 23 Chucks . 


Heavy Duty and Standard models are all 
(All standard threads) capable of being used on milling machines 
for production milling as well as other 
classes of machines for a wide range of 
operations. Famous the world over 
amongst engineers who know that low 
price, high performance and no running 
or installation cost make “ Eclipse ” 
: Permanent Magnet Chucks an automatic 
choice, 

FOR PLASTICS Ask for Publications P.M.119/52 and P.M.129/52. 
& SHEET METAL 


TYPE 9 5 Supplies through appointed “ Ecli ose” Distvibusors. 


(Special coarse pitch thread) 


A.I.D. APPROVED 


BARBER & COLMAN LTD 
MARSLAND BD- BROOKLANDS MANCHESTER | 


Magnetic devices designed 
HONE: SALE 2277 (3 LINES) ’R 0 CTS to accelerate production 


TELEGRAMS: ‘“‘BARCOL”’ SALE 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 
438 Harrow Road, London, W.9. 


$.B.2 ome 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. word, minimum Each 

paragr: ged separately. Box number 

5 words—plus 1/-. Advertisements for the 

August, 1954, issue should be to hand 

mot later thin first post July 27th. No 
accepted . 


BUSINESS AND PROPERTY 


QC*FORD CITY (directly opposite Morris 
Motors Ltd, and Pressed Steel Co. Ltd.). 
Excellent Light Industrial Freehold Site ripe for 
immediate development. Approx. 1 acre completely 
level with all main services. Capital detached 
house (2 rec., 3 bed., bath., domestic offices) all 
with vacant possession. Apply Buckell & Ballard, 
16, Cornmarket Oxford. Tel, 4151 

4835 


QMALL Modern Single Storey Light Industrial 
and Distributing Premises (15 miles east of 
Oxford) 5,0001tt. super. All centrally heated. 
Fully concreted site (frontage 117 ft.). Ample 
room for extensions. For Sale Freehold with 
vacant possession Additional storage gay 
dation available on lease if required. Apply 
Buckell & Ballard, 16, Cornmarket St., - ord. 
Tel, 4151 (3 lines), 4836 
CAPACITY AVAILABLE 
I IGHT Alloy Castings. Gravity, Sand, Pressure. 
4 Strict Metallurgical and Radiological! Control. 
— roduction, Keen prices. Class 1 A.I.D., 
Slough Metals Ltd., Oxford Avenue, 
Bucks. (Slough 23231) [4844 
MACHINERY FOR SALE 
MOTORISED MACHINES FOR 
WAkD 2A Capstans, late type, bar feed. 
WICKMAN 5 spindle Autos, 1] in. capacity. 
K BARNS OB1 Horizontal Boring Machine. 
ARCHDALE 14 in, Production Miller. 
CINCINNATI 18in. Production Miller. 
YIMA Gear Rousding and Chamfering 
/ Machine, 27 in. acity 
I EALD Internal Suri ace Grinder, No. 73, with 
Red Head Spindle, 4,500 r.p.m 
YHURC HILL 


Grinder. 
J: & S. 540 Hydraulic Surface Grinder. 


40 in. *8in. ydraulic Surface 


A= OD1 hd. two-spindle Production 
Drill, 
PEGARDE 48 in, Radial Drill. 


WILLIAM URQUHART, 1023, 1025 & 1027, 
GARRATT LANE, LONDON, S8.W.17. 
Tel. Wimbledon 6341 (2 lines). [4843 


PATENTS 


OTICE is hereby given that William Wilson 
Hamill seeks leave to amend the Complete 
Specification of the Letters Patent No. 659102 
for an invention entitled “ Means for Controlling, 

Regulating or Governing Speed of Rotation.’ 
JARTICULARS of the proposed amendments 
were eet forth in the Official Journal (Patents) 

No. 3409 dated 16th June 1954 

ANY person may give Notice of Opposition to 
the amendment by leaving Patents Form No. 
at the Patent wer’ Southampton 
Buildings, London or before 16th 
July 1954.—C TROL GENERAL, [4849 
P l OTARY Valve System. Cylinder Head 
Constructions for Internal Combustion 
Engines,’ British Patent No. 617841. The Owner 
of this Patent will grant licences or will sell the 
entire British Patent rights. Apply Bromhead 
& Co., Patent Agents, 376-379, 
4837 


PERSONAL 


I ETTERS to and from Yugoslavia translated 
4 by return. Berié, 35, Lincoln Road East, 
Peterborough [4842 


SITUATIONS VACANT 


The engagement of persons answerin poe 
advertisements must be made through t 
office of the Ministry of Labour and Neslonel 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, uniess 
he or she or the employer is excepted from 
the provisions of The Notifi 

Order, 1952 


OTOR Service Dept. Applicants invited to 
take charge under Branch Manager of Car 
Service and Engineering Dept., British Company 
in Chittagong, East Pakistan. Post would suit 
young man, preferably single, with suitable motor 
engineering training and executive experience, 
in.tiative end energy to administer imports and 
service of cars and spares (mainly Nuffield). 
Remuneration approximately £1,500 per annum, 
¢ to Box “P.D.” c/o J. W. Vickers & Co. 

7/8, Great Winchester Street, London, 
[4850 


W ORKS Manager. Experienced Works Manager 
required with up-to-date knowledge of mass 
production machining and assembly of com- 
ponents for the motor industry. Factory situated 
S.E. England. Write stating qualifications, age, 
salary expected, etc. All correspondence treated 
in confidence. Box 6289 c/o Automobile Engineer. 
[4848 


JITTER Mechanic, Dynamometer Operator, 
Write giving full particulars of qualifications 
and experience. Good conditions and wages. 
Box 6267 c/o Automobile Engineer. [4845 


FO. 
WWE ALL STEEL VICE 
lots go! 
that never lots go: 
FORTIS TOOLS LTD 91 STATION BIRMINGHAM 
or your local dealer 


BANJOS 


for the 


AUTOMOBILE 
INDUSTRY 


machinists 

M.C.L. & REPETITION LTD. 
POOL LANE LANGLEY BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 


Holdens 


SITUATIONS VACANT 
1T® you are an experienced Chemist and would 
like a position which can develop into a 
career in itself, this is your opportunity. One of 
the world’s leading tyre manufacturers needs the 
services of an experienced chemist for work on 
process control. Salary in the neighbourhood of 
£1,000. This is a worthwhile opportunity for the 
right kind of man. Actual experience of process 
control work is merely an advantage; intelligence, 
initiative, enthusiasm and a good personality are 
essential. Someone will fill this vacancy and will 
never regret it. Gentlemen who think their abilities 
come up to the high standard required are invited 
to apply to Box 6269 c/o Automobile Engineer. 
847 
FIELD Engineer, familiar with Commercial 
Vehicle transmission systems, must hold un- 
restricted driving licence and be willing to travel 
overseas at short notice. Expected to reside 
Manchester/Liverpool area. Full details age, 
experience, qualifications, salary required to Box 
6268 c/o Automobile Engineer. [4846 
"TECHNICAL Assistants required for Experi- 
mental and Engine Research Department of 
Commercial Vehicle Manufacturers. Applicants 
should have Eng-‘neering Degree or equivalent 
and be capable of working with the minimum of 
supervision and be between the ages of 28 to 
30 years. Applications in writing stating age, 
experience, qualification and salary required to 
2.C. Limited, Staff Records Office, indmill 
, Southall, Middlesex. (4841 
. E. Sykes Ltd. Group require a Chief 
Designer for one of their drawing offices. 
Applicants must have had wide experience of 
designing connected with gear cutting machines 
and tools and should be technically qualified to 
the very highest standards in this field. Commen- 
surate salary and status. 

‘TWO additional machine tool designers also 

required for the Staines office. 
PPLY The Secretary, W. E. Sykes Limited, 
Manor Works, Staines. [4840 
RE {QUIRED by well-known engineering com- 
pany in the South of England, Works Manager 
for Hob Shop. Excellent opportunity and salary 
for younger man with good experience of hob- 
os. House could be provided for right man. 
Apply Box 5984 c/o Automobile Engineer. [4839 
UTOMOBILE Service Engineers. Ford 
Motor Company Ltd. of Dagenham, Essex, 
require a number of men for expanding Service 
Department. Engineers with good all round auto- 
mobile “experience are required as instructors, 
technical assistants and claims correspondents. 
O.N.C. a desirable qualification. Permanent pen- 
sionable posts. Salary in accordance with experi- 
ence and _ qualifications. Reply to Salaried 
Personnel Department, quoting reference 
4838 
METHODS Engineer. First-class man wanted 
for medium-sized light engineering works in 
Birmingham. Must be technically qualified and 
fully experienced in up-to-date production tech- 
niques. Write giving full details of experience 
to Box 5932 c/o Automobile Engineer. [4832 
SENIOR Mechanical Design Draughtsman 
b required by reputable Engineering Works in 
County Durham for work on specialised machines 
requiring knowledge of first-class design practice 
coupled with ability to cut down manufacturing 
costs. Only men with this kind of experience 
and over 40 years of age need apply. Salary 
around £900 per annum plus bonus. Assistance 
with housing if required, also pension scheme. 
Application in confidence to Box 5933 c/o 
Automobile Engineer. [4834 
DEVELOPMENT Designers. Vacancies in 
Design/Development Division for Designers. 
The Department covers a wide range of light 
engineering: Small mechanisms, Test equipment, 
Motor car accessories, etc., with limited research 
work. The Division is situated at Elmdon, Birm- 
ingham, in ideal surroundings. Modern working 
conditions. Good salaries and staff pension scheme. 
Applications in first instance to Personnel 
Manager, Wilmot Breeden Limited, Amington 
Road, Birmingham, 25 [4830 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone: HOP 1784, LONDON, S.E.1 


BRAND NEW BEARINGS /,900 TYPES & SITES 


BRITAIN’S MOST COMPREHENSIVE ‘STOCKS 
WE WILL SAV ONEY. A TRIAL ORDER WILL CONVINCE 


CLAUDE RYE BEARINGS ro; sw 
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SITUATIONS VACANT 


ESEARCH and Development Worker required 
in the Automobile Development Dept. 
Degree, Higher National Certificate or equi- 
valent. Write stating training experience and 
Personnel Dept., Austin Motor 
, Ltd., Longbridge Works, Birmingham. [4821 


APPLICATIONS invited for Design- Draughts- 

man to fill responsible position in charge of 
Drawing Office. Must be accustomed also to top- 
level outside contacts. Company engaged in 
manufacture of components allied to automobile 
and aircraft industries. Write stating age, experi- 
ence, qualifications and suggested salary. Howard 


Clayton-Wright Ltd., Weilesbourne, Warwick. 
[4833 


DEVELOPMENT Engineer (Design) required 
to deal principally with future design projects. 
First-class technical qualifications essential and 
preferably Engineering Degree. Must have 
design experience and be capable of leading 
design team dealing with high speed oil engines 
and Il forms of power transmissions. This is 
an executive position and a substantial salary is 
offered commensurate with qualifications and 
experience. 
APPLICATION in writing to Secretary, A.E.C. 
Ltd., Windmill Lane, Southall, we 


DESIGNER - DRAUGHTSMAN — Section 
Leader status—with design experience of 
small hydraulic cylinders and controls, for deve- 
lopment and application of equipment for the 
heavy automobile and similar fields. Knowledge 
of road vehicles an advantage. Also competent 
Draughtsman for similar work. Write in confi- 
dence, with full details of qualifications, experi- 
ence, personal particulars and salary required, to 
Chief Engineer, Clayton Dewandre 


SITUATIONS VACANT 
] EVELOPMENT Engineer. Vacancy in Design 

Development Division for Graduate (or 
equivalent’. Suitable applicants would be those 


with sound knowledge of enyineering, physics, or 
WIRE mathematics. Department covers wide range of 
engineering: Analysis and design of mechanisms, 
Stress analysis, Resonance and analysis of motion, 
THREAD | ER Spring design, Optical development, etc., with 
limited research work. The Division is situated 
at Elmdon, Birmingham, in ideal surroundings. 
Modern working conditions. Position carries 
monthly staff status with staff pension. scheme 
Applications in first instance to Personnel 
Manager, Wilmot Breeden Limited, Amington 
Road, Birmingham, 25. [483 
QENIOR Technical Assistants required for 
interesting development work to at least 
H.N.C. standard. Specialised knowledge in one of 
the following an advantage. Salary range £600- 
£800 per annum. 
(1) ‘Transmission, 
(2) Engine installations on test bed and in vehicles. 
(3) Turbines 
(4) Thermionics. 
(5) General vehicle development. 
VACTORY situated on southern outskirts of 
Birmingham Please apply Box 5585 c/o 


FO R N EW D b S | G N S Automobile Engineer. (4822 
QENIOR and Intermediate Designer /Draughts 

A N D S A LVA G E men required for design and detail of vehicle 
component assemblies. Applicants having good 


general light engineering t:«ining and experience 


CROSS MFG. co. (1938) LTD. will — ee Interesting range of work, 

excellent working conditions and rates. Pension 

COMBE DOWN . BATH scheme. 5-day week. Apply in writing giving full 

particulars to Chief Engineer, Clayton Souneae 

Tel.;: COMBE DOWN 2355/6 Company Limited, — Works, Lincoln, [4819 
ANTED 


Titanic Works, Lincoln. [481 8 


YOLLECTOR -... old car catalogues, etc. 
/ Harris, 4, Crawford Road, Wolverhampton. 
4817 


ja 


to 


 CIRCLIPS 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 
Phone: Bingley 2226 & 2351 
Grams: *Circlips * Bingley’ 


83,000 0. 10 Type A 

41,000 Ne. 1 
149,000 2” No. 10 
302,000 No. 6 ae 
2,044,120 No. 6 
712,000 “No. 6 
693,000 No. 6 
923,000 No. 8 
758,000 "No. 6 

Details and samples from:— 


PARKER KALON 
SELF - TAPPING SCREWS | 


For large quantities we offer at discounts up to 40 per cent. 


D. C. WOODBERRY, HEAD: ROAD, ESTATE, 


Binding 1,249,000 No. 6 Type Z Round 

Countersunk 83,000 No. 8 

Binding 102,000 3” No. 10 

Countersunk 34,000 14” No. 14 is Z s 
ai 22,000 2” ~=No. 10 » A Stainless Binding 
31,000 14” No. 10 ” 
58,000 14” No. 10 ” 

Round 52,000 6 » Round 


Many other sizes available at similar terms. | 


Tractors and Marine purposes. 


Silencers of all types, for Cars, Commercial Vehicles, 


Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited. 


ENGINEERINGCOLTD 


ALBION MILL GLAZESURY-NR MANCHESTER 
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Tel: Culcheth 2167/8 -Cul 3133. Grams : Perfecto -Glazebury 


N 


[4825 
| 
rton 
5 
} 
| 
| 
| 
| 
| 
| | 
| | 
MORE SILENT AND EFFICIENT 
\ 


It pays to be accurate 


Accuracy in little things leads to 
reliability in big ones 


We pride ourselves on 
maintaining an  unvarying 


accuracy in the manufacture of 
every single repetition metal product. 
Add to this the fact that all orders are 


carried out speedily and cheaply and it is not 

surprising that we can help firms complete their 
contracts on time, lower their production costs and 
increase their production all round. Can we be of service 


to YOU? 


DROP FORGINGS 

(also Machined) 

Hot Brass Stampings 

Cold Stampings & Presswork 
Springs & Wirework 

Special Wrenches & Tools 
Auto, Capstan & General 
Machine Work, Bolts & Nuts, 
Screws, Washers, etc. 


ALMA 


BEVERLEY WORKS, 
STREET, 


BIRMINGHAM, 


6, 


- don Ki 


Cape Asbestos Co., a. 


INDEX TO MANUFACTURERS’ 


Dick, Ltd. 
Delco Division of General 

Lid. 
Adamant Engineering Co. Lid. 
Aerialite, Ltd. 
Aluminium Bronze Co., Ltd. 
Amal, Ltd. 
Anderton Springs, Ltd. ae 
Angus, George, & Co., Ltd. .. 
Archdale, Jarnes & re os 
Armstrong Patents Co., Ltd. 
Ash, Thomas & Co., Lid. 
Ashmore, Benson, Pease & Co. 83 
Automotive Co., 

Led. .. 5, 6,7, 8 


Bakelite, Ltd. 


Barber & Colman, L td. ‘ 
“Battery Chargers & Charging” 

B.B. Chemical Co., Ltd. 

B.E.N. Patents, Lid. 

Benton & Stone, Ltd. 

Berry, Henry & Co., Ltd. 

Birkett, T. M. 

Birlec, Ltd. 

Birmetals, Ltd. 

Birmingham Aluminium Casting 
(1903) Co., Ltd. Cover iv 

Booth, J. & 32 

B.P, Petrol 89 

Brayhead Springs, Ltd. 

British Belting * Asbestos Cover ii 

British Electrical 
Association .. 4 

British Oxygen Cc 0.5 L td., The "16, 17 

“British Plastics” 121 

British Thomson- Houston Co., ee 


Lad. 
B.S.A. Tools, Ltd. 


67 
Burton Griffiths & Co., Led. 


Bushing Co., Ltd., The 
36, 37 
‘arobronze, Ltd. 
Carpet Trades, Ltd. . 
Carr Fastener Co., ane 


V., Lad. 
Chamberlain ‘Willows 
Clancey, G., Lt 
Caen Crane & Hoist Co., Ltd., 


h 
Clayton Dewandre Co., Ltd. .. 15 
Cohen, Geo., Sons & o4 
Cole, B. K., Ltd. 108 


Feen 


General Electric Co., Ltd., 


Habershon, J. J., & Sons, Lid 


PAGE 

Tool 

| 
(Birmingham), 


Collier & Collier, Ltd. 

Consolidated Pneumatic 
Co., Ltd. 

Cooper & Co. 
Lid. 

Co per & Asbestos Washer Co., 

Cork Manufacturing Co., Ltd. 

Cow, P. B. & Co., Lid 

Cross Co 


1938), 
Lid. 


Darwins, Ltd. 


Desoutter Bros., Ltd 
Dobbie McInnes, Lid 
Dover, Limited 

Drop Stamping Co., Ltd 
Dualloys, Ltd. 

Dunlop Special Products Ltd. 


Electropol Processing, Ltd 


English Steel Corporation, L. td. 

& Johnson, Ltd. . 

Fel Electric, Ltd. 

Feltham, H., 

Led. 

Ferodo, 

Fischer Bearings Co., Lid. 

Fletcher Miller, Ltd. 

Fortis Tools, Ltd. 

Fox, Samuel & Co., Lid 

Fry's Metal Foundries, Ltd 

Fuller Gear Boxes 49 

Fuller, Horsey, Sons & assell 99 
The 90, 104 

Girdex Engineering Co., Lid.. 92 

Girling, Lid. 63 

Gloucester Foundry, Lid. 

— Gilbart, Lloyd & Co., 

Guest, Keen Nettlefolds 
(Midlands), Lid 


& Sons, 


102 
Hale & Hale (Tipton), Lid. . 110 
“Handbook of Industrial Electro- 
plating”’ 108 
Hardy Spicer & Co., Ltd. eS 
Harper, John & Co., Lid Cover i 
Hartridge, L., Ltd... 
Heenan & Froude, Lid 
Alfred, Ltd 
Hey En my! Co., Ltd. 
Hilton Electric Co., Led. 
Hoffmann Co., 


Ltd., 
John &Co., Ltd. .. 93 


PAGE 

Hoyt Metal Co. of Great ame, 
Ltd., The 123 
Humphreys, 3, H. & Sons 109 

L.C.1. (Marston Excelsior), Ltd... 
Imperial Smelting Corp. Cover iii 
Intalok, Ltd. 11 
Twist Drill Co. 

Ltd., T 
Co., Ltd., The 

Jackson, H., Ltd. es 

James, A. A., Ltd. 

Jenks Bros., Ltd. 

Jessop, Wm. & Sons, Ltd. 

Ad. 

ohnson & 
Britain), Ltd. 

Kayser, Ellison & Co., Ltd. 

irkstall Forge Eng. Ltd. 

Lathom Engineering Co., Ltd. . 
Laycock Co., Ltd. 
Laystall Engineering Co., Ltd. 
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@ RADIATOR GRILLES @ MOTIFS 
@ NAMEPLATES @ OVER-RIDERS 
e LAMP UNITS @ BEARINGS 

@ DOOR HANDLES e WINDOW 
WINDERS CARBURETTORS 
AND HUNDREDS MORE THAT 
GO TO MAKE A FINE CAR! 


Their prominence on every car gives evidence of the unrivalled 
qualities of pressure die cast components. For external fittings 
such as radiator grilles, lamp units, motifs, nameplates and 
over-riders, the fastest and most accurate method of production 
is pressure die casting in MAZAK. 

The advantages of MAZAK include adaptability to complex 
shapes and thin sections, good strength and ductility, ease 

of finishing and durability. When these qualities are essential 
specify PRESSURE DIE CASTINGS IN MAZAK. 


Available in one ton pallets for safety and ease in handling 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED +» 37 DOVER STREET « LONDON + WI 


AUTOMOBILE ENGINEER, fuly 1954 
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AUTOMOBILE 
ENGINEER 


Our job doesn’t stop once we have delivered 
castings ... sold and forgotten... that’s 
NOT our way of working! We are here to 
give customers the service they expect, a 
service that continues as long as our advice 
is needed. 

Expert technicians follow up the delivery 
of your castings. They are at your disposal 


to answer any problems you may have 


JULY 1954 


uality maintenance 


regarding machining. location, modifica- 
tions and anything else peculiar to your own 
special requirements . . . in short — we do 
the worrying for you! Another feature of 
the Birmal service is our Research and 
Development organisation. You can obtain 
technical help in the development of cast 
components and unbiassed assistance in the 


selection of therightalloyandcasting process. 


% Birmal supply aluminium and magnesium castings in the sand, 


gravity die and pressure die process, and zinc pressure die castings. 


you get more than a casting from 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS - SMETHWICK 40 - STAFFORDSHIRE 


the worrying for you 
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